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3.71E 08d
8.,̂83.E_.+U9
9.83E+08^

.
2. 12E-08_(

1.8iE-09(
36 242Cm 242 9.55E+08 8.18E t3't 243Cm 3.22E+Lt1 GUd 3.43E 09d ^.38E+0866 tiE-11

UnFRPO1-PJV32



8Y: E. Bemos
CALGULAT24N SHEET PftpJEGT: WTP

JOB NO,. 24590
DATE: 03/13/03 CALG NO.: 24590-WTF'-M4C-FRP-00003

SHEET REU: A
SUBJECT: Intsgrated BaseEine Emisseons Report Non-SSFM Represented Constituents Emissions Rate Estimation SHEET NO,,. fia

A C7 E F G: H i- J K L ty
1 Table B-11 FVP12 Galautatian

2 Total f+aed Re resentabves PVF'12 Abated PT- W
3 Non-Re Conat MW rnotthr ibtd Feed Rete Rate PF Non-Re Conet { tsea
4 Be
-

8.0 5.15E+01 2.45E+01 Zrt4 3.651r+ti2 Ibtd 1.6tiE-11 2.28E+13 6.63E 15
A. 26.0 4,39E+02 6.03E+02 ^ P04-3 2201=+03 Ibld 2,05E-10 1.07E+13 2.96E-13
6 Co 58.8 5.45E+01 1.70E+02 SOGo 1.09E+02 CUd 4.21E-12 2.58E+13 3.46E-14
7 Mo 95.8 4.$3E+Q1 2.45E+02 Bi+3 7.94E+01 t6td 2.68E-12 2.95E+13 4.37E-14
B Fth ^__^ 102.9 942E+00 49QE+01

Zr+4

; 3.65E+02 1btd 1.6QE-11 229+13 1.13tT-14
9 Sb _ ,t21.7 4;92E+01 3:16E+02 125Sb 4.19E+02 Ci/d. 1.4bE-9'1 2.89E+13 5.78E-14
10St# 78.9 4.70E+01 198E+02 E'^ 693E+t12 3b1d^_ 5.02E-11 1.38E+13 1 7.45E-14 :11 Sn^ 118.7 3.11E-01 1 9SE+0p

--r -
1288n 21t3E+00

--
trUd 8.32E 14 2.82E+13 ` 3.81E 16

.---_
12 Ta

-
a°0.8 1,inct00 1,13c+Qi ; Lr+4 --

.7.t3^EtU2 1t7Jd 1ME-11 2,28E+13 2,$0E-15
13 T1 ^ 204.3 1.57E+01 1.70E+02 ` t=- $,93E+02 tbld 5.02E-11 1,88E+13 6.46E-14
14 ll 238.0 4.28E+02 5,27E+03 234U 5.80E-02 CPtd 1.51E+93 f .1.83E-12
15 V 50,8 4.48E+00 1;21E+01 7,94E+01 tbtd 2.88EY12 2:95t:+13 2.15E-15
18 W 1818 9.31E+00 9:03E+01 Zr+4 ° 3.65E.+02 1btd 1Mt:w-11 2:29E+13 2OBE-14
7 Y 88.9 1.28E+01 6,03E+41 905r 1.10E+05 Citd 3.08E-09 3.81E+13 8.78E-15

13 E^.h!.....,..^ U10
18 iOSRm 106 257E+'i{f 1.67E+U1 ^

^
r~- &.33E+82 1b1d ^ 5.02E=11 1.38E+1^3 1'^21E-12 ^

20 "113tnCd 113-.8.Q1E+1{l 5.2txE+U1 ^ Gd+2 2.47E+02 lbld 1.36E-11 ^ 3,W+13 2$5E12̂
'21 134Gs 134 1:$8E+10

_
1,26E+O f 137Cs 9.26E+04 CitCl 2A5E+13

__
5.SME 13

_

22 i37anBa 137 1.93E+13 1.25E+04 137Cs 9 25E+04 Citd 4.51E 4}9i 2.05E+13 6:10E-10 ^
23 226Ra 226 8.96E+06 5.81E-04 Ztv°4 3.65E+02 ibld 1.80E-11 2,29E+13 2.54E-17
29 227A¢

R
227 4 53E+Q9 2.94E+00

v
Zr+4 3.65E+02 16Id 1.60Ei1 2.28E+i3

__
1.28E-13

_25 228 a 228 9,37E+t)3 B.fjBE-Q1_ Zr+4 3,55il+02 lbld 1.6i7E 11 i29t;+13 2.66E-14
26 229Th 229 191E+07 2.53E-02 232Th 1.0E-02 Gltd 25 9E-16

_.^..
1.99E+13 1:27E-15'

^

27 We 231 8.86E+09 6.4615+00 7r+4 3.65E+02 Ibtd 1.60Er11 229E+1 3 2:$2^-13
28 232U 232 8.01E+08 5.20E-01

__
233U 4.80E-02 Gitd^ 4.87E-15 1;05E+1 3 4.95E-14

V29 242Pu 242 8.48E+46 5.50E-03 241Pu 2.36E+02 Cltd 6.24E>12 3.79E+13 Y.45E-'#5
__n..

30 243Am 243; 2.38E+08 1.51E-01 241Am 9.67E+02 Citd 2.55E-11 3.79E+13 3:88E-15
31 58Nf
32 785e

ITT'

59
79

1.34E+1Q
7.42E+08

8.68E}Of?
4.82E-01 _ _

83Ni &.99E}U'i
6.93E+02

CiTd
tbfd

2,02E-12
5,02E-11

2.96E+13
1 .38E+13

2.93E=-13
3^t8E-14 ---- -

33 80Y 90
^

2.19E+14 1,42E+05 9QSr 1.10E+05 CWd 3.C)5E-09 3.61E+13 3:93E-09
34 83Zt 93 3.22E+1B 2.09E+01 2r+4 3.65E€02 ibtd i 60E 11 2,29E+1 3I 8.12E 13

_.._^

35 33i^ttVb_.^..w 93, 2,g0E+10 1.88E+015 Zr+4 3.85E+02 lbtd
,_ _

I 8i}E-11
- ,
229E+13

„
8.22t=-13

36 242Gm 242 8.5^5E+Qg 6.19E-01
_ ®_

243Gm 3.22E+01
^q...w
^ild 1.22E-72 _

2.64E+13 2.34E-14
______..^

ASt=tzPO1=pvt'12



CALCULATION SHEET Pt2L?JECT: WTP
BY: E. Berrios JOB NO,, 24590
QATE: 03J13103 CALC NO: 24590-WTP-M4G-FEiP-00003

SHEET ftEV: A
StJSJECT: integrated Baseiine En'tissians Report Non-SSFM Represented Const€tuents Emissions Rate Estimation SHEET NQ:: 66

A 8 G Q E F G H 7,. J K L M

i Tabte B 12 P,lV11 Gslculation

2 ^atat fesd
tl mm z

_

Representstives PJV11 Abated P,IM/RF^D
_, .......

Non Rep Const MW molitar ItNd Feetl Rate Rate PF Nor^rRep Const {glsec}

4 Be 9,0 2,45E+0 1
._ ^

2r+4 3.65E+02 Itild 2.25E-08 1.62E+10 7.93E<12
5 CN 26.0 4.39E+02 8:03E+02 F04°3 2,20E+03 lbld 1,97E 07 1.12E+10 2:83E-10
6 Co 58.9 5:45E+01 , 1:10E+02 60Cp 1,09E+02 Gifd 6.60E-09 1,65E+10 5.42E-11
7 Mo 95,9 4:83E+01 2;45E+02 Bi+3 7:94E+01 1b/d 5.24E-09 1.51E+10 8c50E-11
8 !2h 902.9 9A2E+00 4i90E+01 Zr+4 35E+U2 tt>td 2.25E-08 1:62^+1U 1.59E-tt _._:.
9 Sb 121.7 4.92E+01 3,18E+02 125sb 4.19E+02 Gi/d

m
2.79E-0ti 1.50E+10 1:t1E-10

10 Se 78.9 4:70E+01 1,96E+02 F- fi.93E+02 961d 8.82E-08 1.02E+10 1.01E-10
11 Sn 118.7

^
3.11E-01 1.95E+00 126Sn 2.1$E+00 CUd . . 1.50E-10 1:45E+10 7.0$E-13

12 Ta 91 1,1$E+00 1,13E+01 ^ ^4 +3.88E
02

. _.

t
;
Z.25E-06

1.82E+10 3.66E 12
13 Ti

--
204,3 1,57E+41 1.10E+ta2 ^^ F &.93E+02 Ibit! 8.82E•08 1.02E+10 8.79E-11

14 tJ 36.0 4.20E+02 5.2'i`E+03 234W 5.80E-02 Ctid 4,24E-12 1.37E+10 2.03E-09
e

15
_
V

_
50,9 4.48E+00 1.21E+01 S1+3 7,94E+01 Iksld 5:24E-09 . 1.51E+10 4,19E-12

_ .__..^

16 W 1818 931F+00 9.43E+01 Zt+4 3.65E+02 4bld 2.25E-06 1.62E+10 2.33E-11
17 Y^ 88 .9 1.28E+01 6,03E+01 9OSr 1.10E+05 Cifd 5,8{tE-06 1,62L+10 1,95E 11
18 BfiRir Cild
19 106Flu 108 2,57E+10 1,67E+01 I F. 6.93E+02 tbtd 6,82E-08 1.02E+10

.
1&4E-09

20 113tnCd 11 3 8.0'tE+10 520E+01 Cd+2 2.47E+02 lbld 2,06E-08 E+10`1,20 434E 09
21
22

134Cs
137rnBa

134
137

1.86E+10
1.93E+13

1.20E+01
1.25E+04

137Cs
137Cs

9.26E+t}4
9 28E+04

Ci(d
CiPd

7,58E-06
7.58E-0^i

1,22E+10
1.22E+10

9,86E-10
1.03E 06

23 22$Ra ^226 8,95E+0"a 5:51E-04 Zr+4 3.65E+W^ }btd 2,25E=08 1,62E+10 3ME-14
24 227Ac 227 4.53 2,94E+00 Zr+4 3,65E+02 i67d 2.25E48 1.62E+10 1,81E-10;

-25 228E^a 228 9.37E+08 6.08E-01 ^ Zr+4 3,65E+t}2 Pbld ___ 2,25E^8 1,62E+10 3.7+-11 1 :
28 2291h 229 3.9l^+07 2.53E-02 - 232Th 1,05E-02 Cild 7.05E43 1.50E+10 1.69E-12

^._ :...

27 231Pa 231 9.98E*09 ,fi3A8E+0fT 7a`+4 3,65E+02 tbld^ 2,25E-08 1621E+10 3.98E-10
28 232U ^.. 232 6.f}1E+OS 5.20E 01 233U 4,90E 02 CUd 4 23E 12 1.16E+10 4.491*-11

29
30

242Pu
243Am

242
243

8.48E+06
2,33E+08

5.SOE-0$
1,a1E-01

241Pu
241Am

138E+02
9.87E+02

Cifd__
Gild

1,43Ed}8
5.84E-08

1:66E+10
1.66E+10

3.32E=13
9,12E 12

31 v9Ni 59 1.34E+10 8.68E+00 63N^ I >5.99E+01 Gitd 3,93E-09 1.52E+10 5.70E 10
32 79Se

^.......
7$ 7.42E+08 442E-41 F- 6.93E+02 1btd S.82E-0$j 1 fl2+10 4,74E 1 '!

. ,_.._.
___

33
34

90Y ^
--

93Zr,
90
93

2.19E*1 4
3,22E+10

1.42E+05
2,09E+01

9008t mmmmm
7r+4

1 10E+05
3 65E+42,

CUd
lbtd

5.80E-06
2.25E 08

162E+10
1.62E+1 0

8.74E-06
128E_^09

_ ...^..

35 93mNb 981 290!_+i0 1,8E+01 Zr+4 365E+02 1b1d
__._.

2.25F^-08
_

1 .62E+1{! - 1.18E=^
36 242^r^t 242 9.55E+t#8; 6i9E 01 243Cm . 3.22E+01 GUd 1,94E^}9 3:66E+10 3.Z4E-11

AbFRF'01-PJV11



CALCUI.AT10N sHEET PRt)JECT: tNTF'
BY: E. Eterrias JOB NO.: 24599
pATE: 03113703 CALC NO.: 24590-N1TP=N14G-FRP-00003

SHEET REV: A
SUBJECT: tntegrated Baseline Emissions Report Nan-SSFM Represented Constltuents Enissiona Rate Estimati©n SHEET htt,7:: 67

A B( ^C D E F G N ( J K L M
1 Tdble B-13 LVP26 Calcu(ation

^2 TotaEfeed Representatives LVP26 Abated LAW pFFGP,S'
3 A3an-Ffie t;anst riAUtt

`
rrGat^r Ibtd Feed Rate Rate PF NorrRep Ganst jOTsec}

4 8e 8.0 5.45E+01 2.45E+01 Zr+4 3.65E+02 IbId 1.37E-07 2.67E+09 4.82E-11
5 CN

^
26,0 4.3QEN72 6.Cl3E+Q2 P04-3 2,20E+t}3 1b1d 1,8GE1Q 1.23E+13 2.58E-13

6 Ca 58.9 545E+01 1.708+02 60Ccs
--

1,09E+02 CVd 5A7E-10 2.14E+11 4.16E-12
7 Mq ^ 95,9

^
4.83E+U9 , 2.45E+02 Bi+3 7.94E+01 (bid 7.74E-09 1,U3E+10 1.26E-1 0

8 Rh 1D2.9 9.02E±00 4,90E+01 Zr+4 3.65E+02 1bld 1.37E-47 2;67i=+i99 9.64E-11
9 S6 121,7 4,92E+61 316E+02 125Sb 4.19E+02 Citd 856E-t38 4.9UE+tI9 3:40E-1fl
1Q 3b 78.9 4.701"+01 1.^i +02 ^ F- 6.93E+02 Ibtd 2,06E-06 3,37E+08 3.05E-09
11
12
1
14.
15
16

Sn
Ta ^
TI

___
U
V
W ' -

--

118.7
^

2tf43^

50.9
- 1$3.8

3.'11 E-41
".iv^=w
1.57E+{31.^.-..._
4,2€I^+02
4.48E+44
9.31E+00

1.91;E+Qp
i i3c+0i
9,7QE+t32

1.21.E+41
9.03E+01 -

_ _.

m

1265n
404
F
234U
8i+3

218E+tX}
3 Ct5C#UG
6,93E+tt2
9;80E-02
7.94E+01
3.65E+02

Cild "-
IR, tQ
tbld
Cild
lbtd
}E./d

3 26E 1 1
1 3Jtb tt7
2,06^-tI6
1 ,3dE-12
7.74E-09
1,3TE-4I7

6.69E+10
E+09

3,37E+08
4.45E+10

' 103E+10
2.67Et09

1.53E-13
2 .23E77
2.65E-k}9
8,24E-10
6.18E-12
1.78E-10

37
1$
19
20
21
22

Y

1 08Ftu
113mCt}
134Gs
137tttBa

88.9

106
113
134
137

1.28E+41
B hr
2,57^+10
8 t)1E+16
1.86E+10
1,93E+13

B.{}3E+p1
Citd
1.67E+U?
5.28E+01
1.2f?E+07
1.25E+fl4

^

^

9#5r

Fn
Cd+2
137Cs
137Cs

1.10E+05

6.93E+42
2.47E+!'t2
9.26E+04
9.26E+44

G9Id

1bId
lbtd
Citd
Gitd

3,52E-07

24i8^-06
5.2a^ 7
322E.08
3.22E^^-t38

3,13E+11

3.37E+08
4 47£+Q8
2.88E+12
2.88E+12

1.01E-12

4.96E-68
1.1BE t}7
4.19E-12
4.36E-09

^

23 22611a 226 8.96^+t}5 6.81^-Q4
^

Zr+4 3.85E+Q2 Ibld 1.37E-07 2.67E4aI 2.17E-13 11
24 227Ac 227 4.53E+419 2.94E+00 Zr+4 3.65E+02 ib/d 1.37E-07 2.67i +09 1:10E {X3
25 2Ms 228 9.37^+08 6.08E-Ot Zr+4 3,65E+i}2 (btd 1.37E-07 2.67^+fl9 2.27E-1f1
6 229Th ^ _. 22§ 3.9fiE+07 2e^3 -t92 -^ 232Th 1.Q^E02 Cafd 121E-"E3 8.73E+10 2.9t3E-'t3

^_-- -_

27 231F'a ^ 231 9.96E+tD9 6^46E+tk} ^ iZt+4 3,65E+^ib/d 9.37^07 2.67E+Q9^ 2 42E-^3!

^

28 232U 232 8.01E+08 5.20E=E1"t - 233t1 49{tE-fl2Cild 224EY12 2.'19E+1Q 2.38E 11
29 242Pu 242 8.48E+06 5.50E-03 241Pa 2 36E+Q2 Ci/d 2.38E-11 1.00E+13 549E 16
3D 243Am 243 233E+08 15tE01 24iAm 96'7E®+E}2 Cifd [6Evt78> 1 i9E+1 3 1.27E 14
31 591Vi^...^ 59 1.34E+1t3 8,68E^ 63ld3 - 5.99E+fl1'Gitd 3E-Q996 1.51E+10 5174E-10
32 795e 79 7.42^+t^ 82E-01; TF- 6.93E+02 tbfd 2.06E-06 137E+08 1.43E-09
33 9RY r 88 2.19E+14 1.42E+05 9OSr 1.10E+00 GiJd 3 52E-07 3,13E+11 4.62E-07

..._.

34
35

S3Zr
93mNb

^

83
93

3.22E+10
2.^E+10

2.t^9E01^
1 8$E*01

Ze+4
Zr+4

385E+p2
3.65E+02

Ibld
tbld

137f< 07
1.37E t}7

2,67E+49;
2.67E09

Y.81E aS ^
43E 09

^,..

35 242Cm 242 9.55E+08 6.19E-01 243Gm^ 3.22E+01 Cild 2.18E-13 1,47E+14 4.20E-15

AbFFti'01-LVP26



CALCULATION SHEET PFtC1JEG"i'. WTP
BY: E.Serricis JOB Nq.: 24590
DATE: 03/13/03 CALC NC?.: 24590-WTP-M4C-FRP-00003

SHEET RE*•V: A
SUB.iEGT: Integrated Baseline Emissions Report Nan-SSFM Represented Constituents Emissions Rate Es6matitrn SHEET Nt1.: 68

A 8 C D E FF . H E J K L M
1 Table E-14H{)P33 Catsutation
2 Total fieeci Represen2atives iipP33 Abated HLW OFFGAS
3 Non Re Const MW

- motfhr ibfd Feed Rate Rate PF Non Re Const see^
4 Be 9.0 5.15E+01 2.45E+Q1 Zr+4 3$5E^-Q2 EtNd 2.21E-10 1.65E+12 7',$QE i4

^_$. .^ ^. , . ...

5 CN 26.0 433E+02 6.03E+02 P64 3 2 20E+f13 ibltl 2.85E-13 821 E+15 3.82E-16r
^, -

B Co 58.9 5.45E+01 1:70E+02 fiQCo -i09E+02 CUd 4.22E-10 2.58E+11 3.46E-12
7 PMo 95.9

--
4.83E+01_ 2.45E+02 Bi+3 7.94E*01 ibfd 4.37E-10 1,82E+11 7.08E-12

8 Fth-
- ^

1029
'

9.62E+00̂ 4.90E+01._...__ .- --
_ Zr+4 3.65E+02lbfd 2.21E-10 1.65E+12 1.58E-13

9 Str' - 1_21,7
_

4.92E+01 3.16E+02^ _ 125Sb
^

4.19E+02 Cifd 4.35E-09 9.65E+10 1.72E»11
10 Se 78.9 4.70E+01 1;96E+02 F- 5.83E+02 ibfd 4:85E-12 1.43E+14 7.21E-15
11 Sn 118.7 111EO1 1.95E+00 126Sn 2.18E+00 CVd 1.165-12 1.87E+12 5.47E-15
12 Ta 18Q.9 1,18E+00

^
1.13E+01^ Zr+4 - 3.65E+02 ibld 2.21E-10 1,65E+12 3.60E-14 _--_

13
14

Ti 204.3
238.0

1.57E+01
4.20E+Q2

1 70E+02
^5.^7E+Q3

; F-
234U ^ ,

8,93E+02 tbld
5.8QE i12 Cild

4.85E-12
2.61E-14

1.43E+14
2.23E+12

5.25E-15
1.25E-11

15 V _^Q.9 448E+00 1 :2 1E+01 81+3 794E+01 Ibfd 4.37E-10 1,82E+11 3.49E- `i 3
16 Vy 183.8 9.31E+00 9:03E+01 Zr+4 3.65E+fl2Ibld 2:21E-10 1,65E+12 Z;88E-i^
17 Y 88.9

-
i8E+tli B.Q3E+03^ 9OSr .1.1QE+05 Cild = 1 62^0? 7.28E+11 4.36E-13

18 8

l

Cifi!
19 106Ru 106 2,57E+10 1.$7E+01 F- ^ 6.93E+Q2 itstd A.85E-12 1,A3E+94 1:17E-13
2t1 113mCd 113 8.01E+10 5:24E+01 Cd+2 2,47E+02 ibfd 4.70E-09 525E+10 9.91E-1 0

^-14 1.$$E+10 i,^0E+01 13TCs 92&E^tI^ Ci(c^ 2.22£ 08 4..17E+10 2:88E-14
_:

22 137m8a 737 1.93E+13 1.25E+04 137Cs 928E+04 Cusi 2.22E-06 4.11E+10 3:QOi^ Q7
23 226Ra

---
226 8.9$E#}5^ 5^1^-04 Zr+4 3.65E+02 (b1d 2.21E-10 1.85E+12 3.t`i2E-15

24 227Ac 227 4,53E+09 2.94E+00+ 2r+4 ( 3.65E+02 ibtd 2.24E-10 i.65E+12
,z

1.78E=12
__

25 228Ra. 9.37E+08 6,08E-01 ^ Zr+4^ 3.65E+t12 66- -_ Z2iE 10 1,^&+12 3.68E-93
28 229Th

^
229 191E+07 2.53E-02 232Th i.05E-02 Cifd 8.04E-15 1,75E+12; 1.4.5E-14

27 231Pa
.-..t-- ^^-..--...

231 9.96E+09 '6A8E+QQ Zr+4 185E+02 ibfd 2.2iE-10 1.65E+12 3.91E12
28 232U 232 8.01E+08 5:20E-01 2330 496E-Q2 Cifd 9.27E 15' 5.28E+12 9.83E 14
29 242Pu 242 8.4^+06 5:5UE-t13_

-
241Pu __ 2 3&E+02 Cidw_ --_.. 1.86tR-10

..._
.43E+12 3_&5E 15

30 243Am ^ 243 2.33E+06 1.51E-09__
_

241Am 9.E7E+E}2 Citd 617E-10 1.43E+12 1:06E-13
31 59Ni

_
59 1.34E+10 68E+t}08.

^
83Ni 5,99E+01 Citd 2.75E-10 2.i7E+11

.
4iQ'tE-11

32 793e 79
^

7.42E^Q8 482E-01 i"- 6.93E+02Ibfd 4.85Ey12 3.43E+14 3.37E-15
33 9ql' 901 2.19E+14' 1.42E+05 9QSr 1.10E+Oa CUd 1,52E t?7 7,ZfSE+11 195E 07
34 93Zr̂ 93_,_ 3.22E+10 2.fl9E+01 ----^r+4 3.55E+02 tklld i 2.21Eri0 1.65E+12 1,2&E-11
35 93mNb 93 2.94E+10 1;$8E+Q[ 2r+4^^ 3.g£E+02=Ibfd 2.21E-1Q i.8^aE+12

^
1,94E-11̂

.
-

_

36 242Cm 242 9,56E+08 8.19E 01 243Cm 3.22E+p1 Cild 228E i1 1.43E+12 4:34E-131
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Objective

The objective of this calculation is to update the Steady State Flowsheet Model (ACM) feed vector for the updated
revision of the Integrated Emissions Baseline Reportfor the River Protect ion Project Waste Treatment Plant (Cook
2001).

2 Inputs

2.1 Design Inputs

Rev. I of the Emissions Report (Cook 2001) recommended that the highest concentration of the constituents be
used in the feed vector in order to obtain a bounding emissions estimate for the Waste Treatment Plant (WTP). The
feed vector used was based on several sources which included the Tank Farm Contractor Utilization Plan
(TFCOUP), the Best Basis Inventory (BBI), and the Aspen model. It was decided by the Emissions Feed Vector
Task team that only one source of information should be used to determine the feed vector. It was agreed that this
source is the BBI data (CCN# 044663). It was also decided that tanks to be evaluated to derive the feed vector are
those scheduled to be processed during Phase I as stated in the System Plan Run 1 C document (Allen 2002). The
tanks in scope are:

LAW

• AP-101 supemate

• AZ-101 supernate

• AZ-102 supernate

• AN-102 supernate

• AN-104 dissolved solids (salt cake) and supernate

• AN-107 supernate
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• AN-105 dissolved solids (salt cake) and supernate
• SY-101 supemate
• AN-103 dissolved solids (salt cake) and supernate
• AW-101 dissolved solids (salt cake) and supernate

• AP-104 supernate

HLW
• AZ-101 solids
• AZ-102 solids
• AY-102 solids
• C-106 solids
• AY-101 solids
• C-104 solids
• SY-102 solids
• C-107 solids
• AW-104 solids (sludge portion only)

Inventory from each tank is located in the BBI website http://twins.pnl.gov:8001/data/datamenu.htm. The
inventory is located under the subject area called Best Basis Inventory

Part of this calculation requires comparing BBI results to contract maximums. For the LAW feed, the following
Statement of Work (SOW) maximums, based on the WTP Statement of Work (DE-AC27-01 RV14136)
Specification 7, Tables TS-7.1 and TS-7.2, were used:

LAW Contract Maximums
Chemical Analyte mol/mol Na

Al 2.5E-01
Ba 1.0E-04
Ca 4.OE-02
Cd 4.OE-03
CI 8.9E-02
Cr 2.OE-02
F 2.0E-01
Fe 1.0E-02
Hg 1.4E-05
K 1.8E-01
La 8.3E-05
Ni 3.0E-03
NO2 3.8E-01
NO3 8.0E-01

Pb 6.8E-04
P04 1.3E-01

SO4 7.0E-02
TIC as CO3 3.0E-01

TOC as oxalate 5.0E-01

U 1.2E-03
Radionuclide Bg/mol Na
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Chemical Analyte moVmol Na
TRU* 4.8E+05
13 ICs

-
2.OE+10

S 8.OE+08
Tc 7.1E+06
Co 3.7E+05

E^u 4.3E+06
* TRU is defined as alpha-emitting radionuclides with an atomic number greater than 92 with half-life greater than
10 years.

For the HLW feed, the SOW maximums are based on grams per 100 grams of non-volatile waste oxides. SOW
maximums are available for various non-volatile elements, volatile components, and radionuclides. The HLW
SOW maximums, per the WTP Statement of Work (DE-AC27-01 RV14136) Specification 8, Tables TS-8. 1, TS-8.2,
TS-8.3, and TS-B.4 are:

HLW Non-Volatile Elements SOW Maximums

Non-Volatiie Element
Maxi[num

(grams / 100 grams waste
oxides

Non-Volatile Element
Maximum

(grams / 100 grams waste
oxides

As 0.16 Zn 0.42
B 1.3 Ag 0.55
Be 0.065 Al 14
Ce 0.81 Ba 4.5
Co 0.45 Bi 2.8
Cs 0.58 Ca 7.1
Cu 0.48 Cd 4.5
Hg 0.1 Cr 0.68
La 2.15 F 3.5
Li 0.14 Fe 29
Mn 6.:i K 1.3
Mo 0.65 M 2.1
Nd 1 "7 Na 19
Pr 0.35 Th 5.0
Pu 0.054 Ni 2.4
Rb 0.19 p 1.7
Sb 0.84 Pb 1.1
Se 0.52 Pd 0.13
Sr 0.52 Rh 0.13
Ta 0.03 Ru 0.35
Tc 0.26 S 0.65
Te 0.13 Si 19
TI 0.45 Ti 1.3
V 0.032 U 14
W 0.24 Zr 15
Y 0.16
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HLW Volatile Comoonents SOW Maximums

Volatile Components Maximum
rams / 100 grams waste oxides)

Cl 0.33
CO; 30
NO2 36
NO3 (total NOZ/N03) as NO3
TOC 11
CN 1.6
NH3 1.6

HI.W Radionuclides SOW Maximums

Radionuclide Maximum
(Ci/100 grams
waste oxide

Radionuclide Maximum
(Ci/100 grams
waste oxide)

Radionuclide Maximum
(CV100 grams
waste oxide

3H 6.5E-05 1291 2.9E-07 237Np 7.4E-05
14C 6.5E-06 ]37Cs 1.5E+00 238Pu 3.5E-04
60Co 1.0E-02 152Eu 4.8E-04 239Pu 3.1E-03
90Sr I.OE+01 154Eu 5.2E-02 24lPu 2.2E-02
99Tc 1.5E-02 155Eu 2.9E-02 241Am 9.OE-02
125Sb 3.2E-02 233U 9.OE-07 243+244Cm 3.OE-03
126Sn 1.5E-04 235U 2.5E-07

For the purposes of charge balancing the feed vector, the following element charges were used. Only the elements
tracked on the Steady State Flowsheet Model were charged balanced. Charges are based on the CRC Handbook
715` Edition (CRC 1991).

Component Charges
Component Charge Component Charge Com onent Charge

Ag 1 NO2 -1 137Cs 1
A] 3 NO3 -1 14C 4

As 5 OH -1 151Sm 3
B 3 Oxalate -2 152Eu 3

Ba 2 Pb 2 154Eu 3
Be 2 Pd 2 155Eu 3
Bi 3 P04 -3 232Th 4
Ca 2 Rb I 233U 6
Cd 2 Rh 3 234U 6
Ce 3 Ru 4 235U 6
Cl -1 Sb 3 236U 6
CN -1 Se 4 237Np 4
CO3 -2 Ta 5 238Pu 4

Co 3 Si 4 238U 6

Cr 3 SO4 -2 239Pu 4

Cu 2 Sr 2 240Pu 4
F -1 Te 4 241Pu 4

Fe 3 Th 4 241Am 3

Hg 2 Ti 4 243Cm 3
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Component Charge Component Charge Component Charge
K I _ TI 5 244Cm 3
La 3 V 3 3H 1
Lt I W 6 60Co 3
Mg 2 Y 3 63Ni 2
Mn 4 Zn 2 90Sr 2
Mo 6 Zr 4 99Tc 7
Na 1 125Sb 3
Nd 3 126Sn 2

Ni 2 1291 -1

For the radionuclides, the activity per mole ratios used during charge balancing were based on the Tank by Tank
Feed Compositionfor Steady State Mass Balance calculation (Capps 2002). Only the ratios for the radionuclides
used during the charge balance process were used. The activity per mole ratios are:

Radionuclide Ci/kmol Radionuclide Ci/kmol
125Sb 1.30E+08 237Np 1.67E+02
126Sn 1.43E+03 238Pu 4.08E+06

1291 2.28E+01 238U 8.OOE-02
137Cs 1.19E+07 239Pu 1.48E+04
14C 6.26E+04 24OPu 5.45E+04

15 I Sm 3.97E+06 241 Am 8.26E+05
152Eu 2.64E+07 24IPu 2.48E+07
154Eu 4.16E+07 243Cm 1.23E+07
155Eu 7.53E+07 244Cm 2.62E+07
232Th 2.55E-02 3H 2.90E+07
233U 2.25E+03 60Co 6.78E+07
234U 1.45E+03 63Ni 3.57E+06
235U 5.08E-01 90Sr 1.24E+07
236U 1.52E+01 99Tc 1.68E+03

Molecular weights of components were based on the CRC Handbook 71s` Edition (CRC 1991). These are:

Analyte MW
mol

Analyte MW
g/mol

Ag 107.8 N02 46.0
Al 26.9 N03 62.0
As _ 74.9 OH 17.0
B 10.8 Oxalate 88.0
Ba 137.3 Pb 207.2
Be 9.0 Pd 105.4
Bi 208.9 P04 94.9

Ca 40.0 Pr 140.9
Cd 112.4 Rb 85.5
Ce 140.1 Rh 102.9
Cl 35.4 Ru 101.1
CN 26.0 Sb 121.7
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2.2 Criteria

Analyte MW
g/mol

Analyte MW

mol
Co 58.9 Se 78.9
Cr 51.9 Si 28.1

Cu 63.5 SO4 96.1
F 18.9 Sr 87.6
Fe 55.8 Ta 180.9
Hg 200.6 Te 127.6
K 39.1 Th 232.0

La 138.9 Ti 47.9

Li 6.9 TIC as C03 60.0
Mg 24.3 Tl 204.4
Mn 54.9 U(total) 238.0
Mo 95.9 V 50.9

Na 22.9 W 183.9
Nd 144.2 Y 88.9
NH3 17 Zn 65.4

Ni 58.7 Zr 91.2

The following criteria were used in this calculation to develop the emissions feed vector:
• Constituents feed quantity selected is the highest value from all the tanks evaluated.
• SOW maximums shall be selected for all constituents that the SOW indicated has a maximum. Otherwise the

BBI information is used.

• The LAW transuranics are defined as; 2;rNp,'3ePu, 239Pu, Z°°Pu, 241Am, z°'Pu2°zCmz42Pu2°3Am243, , , , Cm, and
24°Cm, per the contract specifications.

• For the HLW feed contract maximum calculations, the non-volatile compounds are all those in the feed except
Cl, CN, F, NH3, NO2, NO3, OH, oxalate, P04, SO4, and CO;.

3 Background

The previous emissions profiles for the Waste Treatment Plant (WTP) have been based on a feed vector generated
from various sources. For the profile generated in the Integrated Emissions Baseline Reportfor the River
Protection Project Waste Treatment Plant (Cook 2001), the feed vector was based on data from the Best Basis
Inventory, data from the ACM model, and the TFCOUP Rev. 2.

In March 2002, an update to the emissions profile was generated and can be found in the Integrated Emissions
Baseline Report Update (Berrios 2002). The feed vector for this profile was based on a comparison between what
was used in the Integrated Emissions Baseline Reportfor the River Protection Project Waste Treatment Plant
(Cook 2001) and data from the TFCOUP Rev. 3a. The highest constituent concentration between the two sources
was selected as the preferred feed quantity.

In May 2002, an Emissions Task Team was developed to resolve issues pertaining to the basis of the WTP
emissions profiles. This team was comprised of personnel from Process Engineering, Process Technology,
Environmental Safety and Health, and Research and Technology. One of the issues that required evaluation was
the feed vector (CCN# 034316). The required action for the team was to arrive to a commonly agreed feed vector
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for inorganic constituents that would be representative of the WTP feed yet be adequately conservative for
emissions estimates. The Emissions Task Team decided to maintain a single data source for developing the
emissions feed vector. This source is the BBI. Thus, the emissions feed vector requires to be updated. This
calculation arrives at the new. feed vector to be used for future emissions profiles.

It should be noted that the BBI data was only retrieved for the tanks being processed during the Phase I of the WTP.
If at any point, the tanks to be processed through Phase I changes, this calculation will require to be updated.

4. Applicable Codes and Standards

No codes and standards were used in this calculation.

5 Methodology

The following methodology was used in this calculation.

5.1 LAW

• Data for the LAW tanks was obtained from the Best Basis Inventory on the web site
http://twins.pnl.gov:8001/twins.htm. This data was downloaded on September 2002 and can be found in
Appendix C sorted by tanks. Units of this data are:
• Chemical Analytes: kg
• Radionuclides: Ci

• For inventories that included supernatant and salt cake, both numbers were added together to get a total
constituent inventory.

• Chemical analyte weight was converted to moles by multiplying by 1000 grams/kg and dividing by the
molecular weight of the analyte in gram.s/mol. The maximum concentration in moles per constituents was then
selected, except for Na. Reason being that the low sodium moles will give the highest concentration when
based on mol/mol ofNa.

• Radionuclides maximum activity in Ci was selected per constituent.
• Statement of Work maximums were used for constituents that had one specified. Otherwise, the maximum BBI

data was used.
• Once the new feed quantities were selected, they were charge balanced. For this process, only the constituents

tracked on the Steady State Flowsheet Model were charge balanced. If the final overall charge was positive,
then the amount of negative charges was adjusted to counteract the positive balance. If the final overall charge
was negative, then the positive charges were adjusted to counteract the negative balance.

• After the charges were balanced, the final feed vector was converted to the units used by the Steady State
Flowsheet Model. Chemical analytes were converted to a ratio of mol/mol Na and the radionuclides were
converted to a ratio of Bq/mol Na.

5.2 HLW

• Data for the HLW tanks was obtained from the Best Basis Inventory on the web site
http://twins.pnl.gov:8001/twins.htm. This data was downloaded on September 2002 and can be found in
Appendix D sorted by tanks. Units for this data are:
• Chemical Analyte: kg

• Radionuclides: Ci
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• For analytes that have several data points, these were added together to obtain a total inventory for the analyte.
• Chemical analyte weight was converted to moles by multiplying by 1000 grams/kg and dividing by the

molecular weight of the analyte in grams/mol. The maximum concentration in moles per constituents was then
selected, except for Na. Reason being that the low sodium moles will give the highest concentration when
based on mols/mol ofNa.

• Radionuclides maximum activity in Ci was selected per constituent.

• Statement ofWork maximums were used for constituents that had one specified. Otherwise, the maximum BBI
data was used. In order to determine to the SOW maximum, the amount of total non-volatile oxides had to be
calculated. Once this number was obtained, the feed quantity required, per the SOW maximum, was
calculated.

• Once the new feed quantities were selected, they were charge balanced. For this process, only the constituents
tracked on the Steady State Flowsheet Model were charged balanced. If the final overall charge was positive,
then the amount of negative charges adjusted to counteract the positive balance. If the final overall charge was
negative, then the positive charges were adjusted to counteract the negative balance.

• After the charges were balanced, the final feed vector was converted to the units used by the Steady State
Flowsheet Model. Chemical analytes were converted to a ratio of mol/mol Na and the radionuclides were
converted to a ratio ofBq/mol Na.

6 Assumptions

• For compounds with multiple valance states, the most common valance state (or state that is most appropriate
for high level waste) has been assumed.

• Only WTP Phase I tanks will be processed with the new WTP 2+2 configuration. If at a later time, the feed
sequence for WTP changes and new tanks are added to the scope of the project, then this calculation will be
revised to include the inventories of the new added tanks.

7 Calculations

These calculations were performed with a Microsoft Excel® 97 spreadsheet on a Compaq PC workstation. A detail
calculation of each step is presented in this section for at least one constituent. The rest of the calculations are
presented in the spreadsheets found in Appendix A for LAW and Appendix B for HLW.

7.1 LAW

7.1.1 Data Collection

The spreadsheet for the LAW portion of the calculation can be located in Appendix A. Table A-1 shows the raw
data from the BBI for the chemical analytes in kilograms. This data was then converted to moles by multiplying by
1000 g/kg and dividing by the constituent's molecular weight in g/mole. Silver is used as an example:

Ag: 20.9 kg * 1000 g / kg * 1 mole / 107.9 g= 194 mole Ag

Table A-2 shows the data in moles for all chemical analytes. The highest feed quantity for each constituent was
then selected except for Na. The reason being is that the lowest Na concentration would give the highest
constituent concentration based on moles per moles of Na (mol/mol Na). The last column on Table A-2 shows the
selected feed in units of mol.
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For the radionuclides, the raw data from BBI is presented in Table A-3. The maximum activity, in Ci, per
constituent was selected and is shown in the last column of the table.

7.1.2 Comparison with SOW Maxiimum

The selected chemical analytes and radionuclide feed quantities were then compared to the SOW maximums. For
constituents with SOW maximum, this amount was selected for their feed concentration. BBI calculated feed
quantity was used for all other constituents without SOW maximum. For chemical analytes, SOW maximums are
given in terms of mollmol Na, therefore data was converted to these units to do the comparison. The chemical
analytes amount in moles was divided by the moles of Na to obtain mol/mol Na. For example,

Ag
mol: 9.04E+02 moles
Na: 7.48E+06 moles
Concentration = 9.04E+02 / 7.48E+06 = 1.21E-04 mol/mol Na

The amount in mol/mol Na was then compared, to the SOW maximum. Examples for aliminum and calcium are
shown below.

Al
mol: 8.07E+06 mol
Concentration = 8.07E+06 mol Al / 7.48E+-06 mol Na = 1.08 mol/mol Na
SOW maximum = 0.25 mol/mol Na

Concentration selected = SOW maximum = 0.25 mol/mol Na

Ca
mol: 5.09E+04 mol
Concentration = 5.09E+04 mol Ca / 7.48E+06 mol Na = 6.8E-03 moUmol Na
SOW maximum = 4.OE-02 mol/mol Na
Concentration selected = SOW maximum = 4.0E-02 mol/mol Na

For constituents without SOW maximums,lhe BBI feed quantity was used. Table A-4 shows the calculation for all
the constituents- The final selected amounts were then converted back to moles by multiplying by the total Na
moles (7.48E+06 moles) to facilitate the feed charge balancing.

For the radionuclides, the SOW maximum is given in terms of Bq/mol Na, therefore data was converted to these
units for comparison. The Ci amount was converted to Bq by multiplying by 3.7E+10 Bq/Ci and then dividing by
the moles ofNa (7.48E+06 moles) to get the units of Bq/mol Na. Constituents without SOW maximums were kept
at the BBI feed quantity value. For example,

'°`'Ru: 3.05E-04 Ci * 3.7E+10 Bq/Ci * 1/ 7.48E+06 moles Na = 1.5 Bq/mol Na

The calculated amount in Bq/mol Na was then compared to the SOW maximum. If the SOW maximum was lower
than the calculated number, then the SOW maximum was selected. For constituents without SOW maximum, the
calculated value was selected. Examples are shown below.

"'Cs: 5.65E+06 Ci * 3.7E+I0 Bq/Ci * I / 7.48E+06 moles Na = 2.8E+10 Bq/mol Na
SOW maximum = 2.OE+10 Bq/mol Na
Concentration selected = SOW maximum == 2.0E+10 Bq/mol Na
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Table A-5 shows the calculation for all the radionuclides. The selected amounts were then converted to Ci to
facilitate in the feed charge balancing. Conversion to Ci was done by multiplying the Bq/mol Na by I Ci / 3.7E+10
Bq and then by the moles of Na (7.48E+06 moles). For example,

106Ru: 1.51 Bq/mol Na * 1 Ci / 3.7E+10 Bq * 7.48E+06 mol Na = 3.05E-04 Ci

For the transuranics, the SOW maximum is given as a whole amount of 4.80E+05 Bq/mol Na. The LAW

transuranics are defined as 23Np "sPu 239Pu,'40Pu, Z"'Am2241Pu, 242Cm, Z"ZPu, Z43Am, 243Cm, and Z"Cm. The sum
of all these in Bq/mol Na were added together to determine the overall concentration (Table A-5 shows the amounts
of the radionuclides in Bq/mol Na). The summation is:

23Np = 2.75E+04 Bq/mol Na
Z'$Pu = 7.27E+04 Bq/mol Na
239Pu = 8.61 E+05 Bq/mol Na

240Pu = 1.52E+05 Bq/mol Na
241Am = 1.22E+07 Bq/mol Na
241Pu = 3.58E+06 Bq/mol Na
242Cm = 3.08E+04 Bq/mol Na
Z°ZPu = 1.91 E+OI Bq/mol Na
14'Am = 5.00E+02 Bq/mol Na
Z"Cm = 2.56E+03 Bq/mol Na
244Cm = 1.78E+04 Bq/mol Na
Total = 1-70E+07 Bq/mol Na
The total amount is higher than the SOW maximum, therefore the SOW maximum will be used as the feed
quantity. To calculate the feed quantity based on the SOW maximum, the total concentration was divided equally
between all the transuranics. This was done by dividing the feed quantity by the total feed quantity and then
multiplying by the SOW maximum.
Z"Np = 2.75E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 7.78E+02 Bq/mo] Na
Z'aPu = 7.27E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 2.06E+03 Bq/mol Na
239Pu = 8.61E+05 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 2.44E+04 Bq/mol Na
240Pu = 1.52E+05 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 4.31E+03 Bq/mol Na
241Am = 1.22E+07 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 3.46E+05 Bq/mol Na
241Pu = 3.58E+06 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 1.01E+05 Bq/mol Na
Z°ZCm = 3.08E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 8.72E+02 Bq/mol Na
Z°ZPu = 1.91E+01 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 5.42E-01 Bq/mol Na
243Am = 5.00E+02 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 1.41E+01 Bq/mol Na
243Cm = 2.56E+03 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 7.25E+01 Bq/mol Na
244Cm = 1-78E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 5.04E+02 Bq/mol Na
To verify the calculation, the new concentrations were added together to make sure they matched the SOW
maximum. Total sum is 4.80E+05 Bq/mol Na which is the same as the SOW maximum.

7_1.3 Feed Charge Balance

Once the final feed quantities were determined, the feed was charge balanced. Only the constituents that are
tracked on the Steady State Flowsheet Model were charge balanced.

For the chemical analytes, the feed quantity in moles was multiplied by the charge to get the total constituent's
charge. For example,
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Ag
9.04E+02 moles * I = 9.04E+02 moles

After all the charges were calculated they were added together. Table A-6 shows the charge balance calculation for
the chemical analytes. Constituents that have a charge of zero (0) are not tracked in the Steady State Flowsheei
Model. Total charge for chemical analytes is -27,791,598.

For the radionuclides, the Ci amount was converted to mol by multiplying by the activity per mole ratio. The
activity per mole ratio used are the ones presented in Section 2.0. For example,

12sSb

Feed quantity: 4.02E+03 Ci
Activity per mole = 1.30E+08 Ci/kmol
Amount in moles = 4.02E+03 Ci * 1 kmol / 1.30E+08 Ci * 1000 mol ! kmol = 3.09E-02 mol

The amount of the radionuclide in moles was then multiplied by the charge to get the total charge for the
constituent.

i25Sb

Total charge = 3.09E-02 mol * 3 = 9.28E-02

The same calculation was performed for all the radionuclides tracked in the Steady State Flowsheet Model. This
calculation can be found in Table A-7. After all the charges were calculated, they were added together to get the
total charge. The total charge for all radionuclides is 92,071.

The total charges for radionuclides and chemical analytes were then added together to obtain the overall charge of
the feed:

-32,652,468 (chemical analytes charge) + 92,120 (radionuclides charge) = -32,560,348

Being highly negative, the amount of Na was then adjusted to counteract the positive charge. In order to add this
much Na, all the positive charges were also readjusted to keep the concentrations selected. To do this, all the
positive charges were added together (both chemical and radionuclide). This total positive charge is 16,824,502.
The new mole amount needed per constituent was calculated by multiplying the original moles charge by the new
amount of positive mole charges needed divided by the total positive mole charges. For example,

Ag
Original mole charges = 904
New mole charges = 904 * 32,652,468 / 16,824,502 = 1.75E+03 new positive mole charges of Ag

This value was then converted back to actua.l moles by dividing by the charge of the analyte.

Ag = 1.75E+03 !+1 = 1.75E+03 moles ofAg needed
Based on this new ratio, the new moles of Na are:
7.48E+06 moles Na * 32,652,468 / 16,824,502 = 1.45E+07 /+1 = 1.45E+07 new moles of Na

The new moUmol Na concentration are then based on this new Na amount. Therefore for Ag:

Ag: 1.75E+03 / 1.45E+07 = 1.21E-04 mol/nnol Na



CALCULATION SHEET

BY: E. Berrios

DATE: 12/04102

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 13

SUBJECT: Updated Emissions Run Feed Vector

This concentration is equivalent to the one previously calculated before the charge balance thereby confirming that
the ratio was applied correctly. Table A-8 shows the new ratio adjustment process for the chemical analytes. Table
A-9 shows the adjustment for the radionuclides.

The chemical analyte feed vector for LAW for emissions purposes is shown in Table A-10. Table A-11 shows the
finalized radionuclide feed vector for LAW.

7.2 HLW

7.2.1 Data Collection

The spreadsheet for the HLW portion of the calculation can be located in Appendix B. Table B-1 shows the raw
data from the BBI for the chemical analytes in kilograms. This data was then converted to moles by multiplying by
1000 g/kg and dividing by the molecular weight in g/mole_ Silver is used as an example:

Ag: 117 kg * 1000 g / kg * 1 mole / 107.9 g = 1,080 mole Ag

Table B-2 shows the data in moles for all chemical analytes. The highest amount for each constituent was then
selected except for Na. The reason being is that the lowest Na concentration would give the highest constituent
concentration based on moles per moles ofNa (mol/mol Na). The last column on Table B-2 shows the selected
feed.

For the radionuclides, the raw data from BBI is presented in Table B-3. The maximum activity, in Ci, per each
constituent was selected and is shown in the last column of the table.

7.2.2 Comparison with SOW Maximums

The selected chemical analytes and radionuclide feeds were then compared to the SOW maximums. For
constituents with SOW maximum, this amount was selected for their feed concentration. For constituents without a
SOW maximum, the selected feed was used. To determine the SOW maximum, first the amount of non-volatile
oxides had to be calculated. Non-volatile compounds include all components except Cl, CN, F, NH3, NO2, NO3,
OH, oxalate, PO4, SO4, and CO3. Table B-4 shows the calculation of the total oxides mass.

Silver is used as an example to demonstrate the calculation process. First, the amount of each constituent per mole
was converted to grams by multiplying by the molecular weight.

Ag: 9.82E+03 moles * 107.87 g / mol = 1.06E+06 grams

The charge per each constituent was then obtained as shown in Section 2.0. In order to calculate the amount of
oxygen needed to form the oxides, the constituent charge was divided by the charge of oxygen.

Ag (0 needed)

charge = I

Oxygen needed = 1/2 = 0.5

The mass of oxygen associated with each constituent in the oxide form is then the number of oxygens ratio times
the moles of the constituent times the molecular weight of oxygen (16 g/mole).
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Ag (Mass of oxygen)

9.82E+03 moles Ag * 0.5 moles O/ moles Ag'° 16 g O/ mole O= 7.86E+04 g O

This process was then repeated for all the constituents. Once all the numbers were calculated, the total amount of
oxides in grams was calculated by adding all the constituents' weights together with the oxygen weight.

Total mass of constituents: 4.36E+08 grams
Total mass of oxygen: 2.0E+08 grams
Total mass of oxides: 4.36E+08 grams + 2.OE+08 grams = 6.36E+08 grams

The SOW maximum feed was then calculated by multiplying the constituents SOW maximum ratio by the total

mass of oxides and dividing by 100. SOW maximum ratios used are those presented in Section 2.0.

Ag:
Total mass oxides = 6.36E+08 grams

SOW maximum ratio = 0.55 / 100 g of oxides
SOW maximum feed quantity = 6.36E+08 * 0.55/100 = 3.50E+06 grams

The calculated SOW maximum feed quantity was then compared to the selected feed quantity. If the selected feed
quantity was higher than the SOW maximum, then the SOW maximum was used. For constituents without a SOW
maximum, the selected feed quantity was selected as the emissions feed.

Ag:
SOW maximum feed quantity = 3.50E+06 grams
Actual feed quantity = 1.06E+06 grams
Feed quantity selected = SOW maximuml= 3.50E+06 grams

An example where SOW maximum feed quantity was selected is Chromium.

Cr:
SOW maximum feed quantity = 4.32E+061rams
Actual feed quantity = 1.34E+07 grams
Feed quantity selected = SOW maximum = 4.32E+06 grams

Table B-5 shows the rest of the comparisons and the selected feed in grams for HLW chemical analytes.

For the radionuclides a similar approach was used. The SOW maximum Ci feed was calculated by multiplying the
total oxide mass by the SOW maximum ratio and dividing by 100. 125Sb is usd as an example:

i2sSb

SOW maximum ratio: 3.20E-02 Ci / 100 grams of oxides
Total oxide mass: 6.36E+08 grams
SOW maximum feed quantity = 6.36E+08 " 3.20E-02 / 100 = 2.03E+05 Ci

This SOW maximum feed quantity was then compared to the selected feed quantity.

125Sb

SOW maximum feed quantity = 2.03E+05 Ci
Actual feed quantity = 6.18E+03 Ci
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Once the final feed quantities were determined, the feed was charge balanced. Only the constituents that are
tracked on the Steady State Flowsheet Model were charge balanced for the purposes of this calculation.

For the chemical analytes, the feed quantity in moles was multiplied by the charge to get the total constituent's
charge. For example,

Ag
3.24E+04 moles * 1= 3.24E+04 moles

After all the charges were calculated they were added together. Table B-7 shows the charge balance calculation for
the chemical analytes. Constituents that have a charge of zero (0) are not tracked in the Steady State Flowsheet
Model.

For the radionuclides, the Ci amount was converted to mol by multiplying by the activity per mole ratio. The
activity per mole ratio used are the ones presented in Section 2.0. For example,

i2sSb

Feed quantity: 2.03E+05 Ci
Activity per mole = 1.30E+08 Ci/ktnol
Amount in moles = 2.03E+05 Ci * 1 kmol / 1.30E+08 Ci * 1000 mol / kmo1= 1.56 mol

The amount of the radionuclide in moles was then multiplied by the charge to get the total charge for the
constituent.

z5Sb

Total charge = 1.56 mol * 3= 4.69 mol

The same calculation was performed for all the radionuclides tracked in the Steady State Flowsheet Model. This
calculation can be found in Table B-8. After all the charges were calculated, they were added together to get the
total charge.

The total charges for radionuclides and chemical analytes were then added together to obtain the overall charge of
the feed:

29,810,608 (chemical analytes charge) + 2,108,359 (radionuclides charge) = 31,918,968 mol charges

Being highly positive, the amount ofOH is then adjusted to counteract the positive charge. The added amount of
OH is 31,918,968 moles.

The final chemical analytes feed vector, in moles, is then converted to moUmol Na by diving all the constituents by
the total moles of sodium (5.25E+06 moles). The chemical analyte feed vector for HLW for emissions purposes is
found in Table B-9.
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The final radionuclide feed vector, in curies, is then converted to Bq per mol of Na by multiplying the Ci amount by
3.7E+10 and then dividing by the sodium moles (5.25E+06 moles). For example,

`06Ru
Feed quantity = 621 Ci
Mol Na = 5.25E+06 moles
Conversion to Bq/mol Na = 621 Ci * 3.7E+10 Bq/Ci * 1/ 5.25E+06 mol Na = 4.37E+06 Bq/mol Na

The final radionuclide feed vector is presented in Table B-10.

8 Results and Conclusions

The HLW and LAW feed vectors for the WTP emissions profiles have been developed in this calculation by using
the BBI data as the main basis. Calculated feed quantities were compared to the SOW maximums. If the SOW
maximum was higher than the calculated number, then the SOW maximum was used_ If the actual calculated
number was higher than SOW maximum, then the SOW maximum was used. Otherwise the calculated number
was selected as the constituent's feed quantity. The tables below show the final feed vector for LAW and HLW
respectively. This feed vector will be incorporated in the Steady State Flowsheet Model to support future emissions
profiles.

LAW Chemical Analvtes Emissions Feed Vector
Anal yte mol/mol Na Analyte mol/mol Na

A 1.21E-04 N02 1.96E-0]
Al 2.50E-01 N03 4.12E-01
As 6.11E-04 OH 1.55E+00
B 6.46E-03 Oxalate 2.58E-01
Ba 1.00E-04 Pb 6.80E-04
Be 1.21E-04 Pd 8.04E-06
Bi 2.02E-04 P04 6.70E-02
Ca 4.00E-02 Pr 3.49E-07
Cd 4.00E-03 Rb 1.35E-05
Ce 3.02E-04 Rh 5.54E-05
Cl 4.59E-02 Ru 6.13E-05
CN 2.89E-04 Sb 1.07E-04
Co 1.67E-04 Se 2.04E-04
Cr 2.OOE-02 Si 1.68E-02
Cu 2.21E-04 S04 3.61E-02
F 1.03E-01 Sr 4.82E-05
Fe 1.0OE-02 Ta 2.95E-05
Hg 1.40E-05 Te 3.85E-07
K 1.80E-01 Th 2.15E-05
La 8.30E-05 Ti 9.66E-05
Li 3.953-03 TIC as C03 1.55E-01

Mg 1.78E-03 Ti 2.13E-04
Mn 4.87E-03 U total 6.18E-04
Mo 2_67E-04 V 2.14E-04

Na 1.00E+00 W 2.01 E-04
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Analyte moUmol Na Analyte mol/mol Na
Nd 1.69E-04 Y 2.02E-05
NH3 1.02E-02 Zn 4.05E-04
Ni 3.00E-03 Zr 3.59E-04

LAW Radionuclide Emissions Feed Vector

Analyte B/mol Na Analyte B/mol Na
106Ru 7.78E-01 236U 6.93E+02
113mCd 8.26E+05 237N 7.78E+02
125Sb 1.99E+07 238Pu 2.06E+03
126Sn 1.49E+05 238U 4.45E+03
1291 2.88E+03 239Pu 2.44E+04
134Cs 3.70E+07 240Pu 4.31E+03
137Cs 2.00E+10 241Am 3.46E+05
137mBa 1.36E+10 241Pu 1.01E+05

14C 2.64E+05 242Cm 4.49E+02

151 Sm 2.47E+08 242Pu 2.79E-01
152Eu 1.30E+06 243Am 7.29E+00
154Eu 4.30E+06 243Cm 7.25E+01
155Eu 7.42E+06 244Cm 5.04E+02
226Ra 1 .19E+00 3H 3.53E+06
227Ac 1:32E+01 59Ni 1.29E+04
228Ra 2.31E+03 60Co 3.70E+05
229Th 5.43E+01 63Ni 2.37E+06
231Pa 3.85E+01 79Se 1.13E+04
232Th 5.54E+02 90Sr 8.00E+08
232U 1.30E+03 90Y 7.7013+08
233U 1.03E+04 93mNb 1.52E+05
234U 5.99E+03 93Zr 1.92E+05
235U 2.31E+02 99Tc 7.10E+06

HLW Chemical Analvtes Emissions Feed Vectnr

Analyte mol moVmol Na Analyte mol moUmol Na
Ag 3.24E+04 6.17E-03 N02 7.96E+05 1.51E-01
Al 3.30E+06 6.28E-01 N03 3.69E+06 7.03E-01
As 1.36E+04 2.59E-03 OH 4.54E+07 8.64E+00

B 7.65E+05 1.46E-01 Oxalate 7.9513+05 1.51E-01
Ba 2.08E+05 3.97E-02 Pb 3.38E+04 6.43E-03
Be 4.59E+04 8.74E-03 Pd 7.77E+03 1.48E-03
Bi 8.52E+04 1.62E-02 P04 6.19E+05 1.18E-01
Ca 1.13E+06 2.14E-01 Pr 1_58E+04 3.01 E-03
Cd 2.55E+05 4.85E-02 Rb 1.41E+04 2.69E-03
Ce 3.68E+04 7.00E-03 Rh 8.03E+03 1.53E-03
CI 5.91E+04 1.13E-02 Ru 2.20E+04 4.19E-03
CN 3.91E+05 7.45E-02 Sb 4.38E+04 8.35E-03
Co 4.86E+04 9.25E-03 Se 4.18E+04 7.97E-03
Cr 8.31E+04 1.58E-02 Si 4.30E+06 8.19E-01
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Analyte mol molFmol Na Analyt e mol mol/mol Na
Cu 4.81E+04 9.15E-03 S04 8.77E+04 1.67E-02
F 1.17E+06 2.23E-01 Sr 3.77E+04 7.19E-03
Fe 3.30E+06 6.29E-01 Ta 1.05E+03 2.01E-04

Hg 3.17E+03 6.03E-04 Te 6.48E+03 1.23E-03
K 2.11 E+05 4.02E-02 Th 1.37E+05 2.61 E-02
La 1.19E+05 2.27E-02 Ti 1.73E+05 3.29E-02
Li 1.29E+05 2.46E-02 TIC as C03 3.18E+06 6.05E-01
Mg 5.49E+05 1.05E-01 Tl 1.40E+04 2.67E-03
Mn 7.53E+05 1.43E-01 U(total) 3.74E+05 7.12E-02
Mo 4.31E+04 8.20E-03 V 4.OOE+03 7.61 E-04
Na 5.25E+06 1.00E+00 W 8.30E+03 1.58E-03
Nd 7.50E+04 1.43E-02 Y 1.14E+04 2.18E-03
NH3 5.98E+05 1.14E-01 Zn 4.08E+04 7.77E-03
Ni 2.60E+05 4.95E-02 Zr 1.05E+06 1.99E-01

HLW Radionuclide Emissions Feed Vector
Analyte Ci B /mol Na Analyte Ci B/mol Na

106Ru 6.21 E+02 4.37E+06 236U 6.48E-01 4.57E+03
113mCd 1.93E+03 1.36E+07 237Np 4.70E+02 3.31E+06
125Sb 2.03E+0:5 1.43E+09 238Pu 2.23E+03 1.57E+07
126Sn 9.54E+02 6.72E+06 238U 1.17E+01 8.24E+04
1291 1.84E+00 1.30E+04 239Pu 1.97E+04 1.39E+08
134Cs 4.47E+02 3.15E+06 240Pu 1.08E+03 7.61E+06
137Cs 9.54E+0i5 6.72E+10 241Am 5.72E+05 4.03E+09
137mBa 4.66E+0:5 3.28E+09 241Pu 1.40E+05 9.85E+08
14C 4.13E+01 2.91E+05 242Cm 2.30E+01 1.62E+05
151Sm 6.36E+05 4.48E+09 242Pu 2.05E-01 1.44E+03
152Eu 3.05E+03 2.15E+07 243Am 5.61E+00 3.95E+04
154Eu 3.31E+05 2.33E+09 243Cm 1.91E+04 1.34E+08
155Eu 1.84E+05 1.30E+09 244Cm 1.91E+04 1.34E+08
226Ra 2.16E-02 1,52E+02 3H 4.13E+02 2.91E+06
227Ac 1.09E+0:2 7.68E+05 59Ni 3.22E+02 2.27E+06
228Ra 2.25E+01 1.59E+05 60Co 6.36E+04 4.48E+08
229Th 9.41E-01 6.63E+03 63Ni 3.0]E+04 2.12E+08
231Pa 2.40E+0:2 1.69E+06 79Se 7.79E+01 1.26E+05
232Th 4.99E+00 3.52E+04 90Sr 6.36E+07 4.48E+11
232U 1.93E+01 1.36E+05 90Y 5.27E+06 3.71E+10
233U 5.72E+00 4.03E+04 93mNb 6.98E+02 4.92E+06
234U 2.08E+0I 1.47E+05 93Zr 7.75E+02 5.46E+06
2351J 1.59E+00 1.12E+04 99Tc 9.54E+04 6.72E+08
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CALCULATION SHEET PROJECT: RPP-WTP
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BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
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SHEET NO.: 21

SUBJECT: Updated Emissions Run Feed Vector

Table A-1 LAW Chemical Analytes Feed Quantities in Kg

Analyte Unit Tank

AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 A2r102 SY-101

Ag kg 2.09E+01 8.30E+01 7.86E+01 9.75E+01 6.13E+00 2.66E+00 1.05E+01 6.23E+01 2.43E+01 1.25E+01 7.85E+01

Al kg 4.80E+04 2.1813+05 1.38E+05 1.60E+05 9.07E+02 2.93E+04 6.11E+04 1.25E+05 2.58E+04 1.26E+03 3.52E+04

As k 0.00E+00 3.16E+02 2.51E+02 2.27E+02 1.55E+02 5.31E+00 7.26E+00 3.4213+02 2.52E+01 1.29E+01 1.58E+02

B kg 0.00E+00 5.22E+02 5.17E+02 4.40E+02 9.13E+01 6.75E+01 1.73E+02 4.90E+02 6.10E+01 1.36E+01 1.4413+02

Ba kg 1.05E+02 1.58E+02 1.18E+02 1.14E+02 1.9313+01 1.39E+00 2.52E-01 1.38E+01 2.53E-01 1.57E-01 7.90E+01

Be kg 1.06E+01 1.58E+01 1.45E+01 1.14E+01 3.06E+00 5.57E+00 5.10E-01 7.47E+00 9.57E-01 7.43E-02 7.9013+00

Bi kg 1.69E+02 3.16E+02 2.34E+02 2.27E+02 2.76E+01 1.05E+01 1.05E+02 4.78E+01 0.00E+00 1.56E+00 5.78E+01

Ca kg 1.60E+03 5.27E+02 7.17E+02 1.96E+03 2.04E+03 3.25E+01 2.36E+02 7.87E+02 1.21E+02 3.41E+01 2.6813+02

Cd kg 2.08E+02 3.53E+01 3.35E+01 3.95E+01 2.29E+02 8.43E+00 5.24E+00 2.25E+01 6.75E+00 1.70E+00 7.90E+00

Ce kg 0.00E+00 3.16E+02 2.34E+02 2.27E+02 1.87E+02 3.15E-01 2.46E-01 6.24E+01 1.92E-01 7.61E-02 1.58E+02

Cl k 1.17E+04 2.82E+04 2.8613+04 3.72E+04 7.85E+03 8.35E+03 2.44E+04 2.80E+04 4.56E+02 2.36E+02 1.87E+04

CN kg 0.00E+00 2.84E+01 0.00E+00 0.00E+00 1.60E+01 2.40E+01 1.09E+02 0.00E+00 0.00E+00 2.44E+01 0.00E+00

Co kg 0.00E+00 1.43E+02 4.69E+01 4.55E+01 I.38E+01 1.48E+00 2.89E+00 2.34E+01 1.92E-01 7.43E-02 3.15E+01

Cr k 8.64E+02 2.52E+03 4.99E+03 7.34E+03 5.90E+02 6.03E+02 1.98E+03 1.22E+03 2.18E+03 2.27E+03 3.57E+02

Cu kg 8.31E+01 3.18E+01 3.37E+01 3.26E+01 1.05E+02 6.75E+00 1.06E+01 3.19E+01 1.21E+01 3.41E+00 2.56E+01

F k 2.18E+03 3.53E+03 2.39E+03 6.14E+03 2.48E+04 1.22E+04 5.13E+02 1.01E+04 5.28E+03 3.51E+03 1.62E+02

Fe k 1.43E+02 2.15E+02 3.80E+02 4.03E+02 5.81E+03 1.05E+01 5.24E+01 8.25E+02 6.76E+01 1.70E+01 7.90E+01

Hg kg 0.00E+00 4.66E+00 0.008+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.59E-02 2.03E-01 6.30E-03

K k 7.77E+03 4.81E+04 2.40E+04 2.52E+04 6.53E+03 1.32E+05 8.39E+03 1.68E+05 1.44E+04 9.86E+03 7.04E+03

La kg 5.93E+00 8.72E+01 1.18E+02 6.22E+01 1.22E+02 5.48E+00 4.17E-01 1.62E+01 0.00E+00 1.17E-02 5.27E+00

Li kg 2.09E+01 2.04E+02 6.95E+01 6.45E+01 9.19E+00 1.43E+00 8.39E-02 1.47E+01 1.68E+00 4.93E-01 1.58E+01

Mg kg 1.14E+02 3.24E+02 2.34E+02 2.27E+02 2.76E+01 1.05E+01 1.05E+02 1.79E+02 1.21E+02 3.41E101 1.58E+02

Mn kg 7.06E+01 3.24E+01 5.98E+01 7.24E+01 2.OOE+03 0.00E+00 1.05Ei-01 636E+02 0.00E+00 3.41E+00 1.58E+01

Mo kg 1.7313+02 3.31E+02 3.07E+02 3.72E+02 1.27E+02 6.11E+01 2.36E+02 2.64E+02 2.91E+02 1.67E+02 2.12E+02

Na kg 7.94E+05 1.06E+06 1.07E+06 1.10E+06 7.28E+05 5.45E+05 5.52E+05 1.09E+06 3.35E+05 1.72E+05 4.28E+05

Nd kg 2.09E+02 3.16E+02 2.34E+02 2.27E+02 3.53E+02 1.05E+01 1.05E+02 4.78E+01 1.21E+02 3.41E+01 1.58E+02

NH3 kg 0.00E+00 0.00E+00 4.69E+02 0.00E+00 1.56E+02 7.21E+00 0.00E+00 2.77E+01 0.00E+00 0.00E+00 2.52E+03

Ni kg 1.38E+03 6.32E+01 1.92E+02 1.42E+02 1.93E+03 3.33E+01 1.69E+02 1.09E+02 0.00E+00 6.82E+00 2.46E+02

N02 kg 2.91E+05 4.93E+05 4.09E+05 4.58E+05 1.99E+05 1.77E+05 3.03E+05 4.62E+05 2.19E+05 1.09E+05 2.31E+05

N03 k 7.28E+05 7.23E+05 6.86E+05 6.91E+05 6.87E+05 5.57E+05 4.77E+05 8.17E+05 2.15E+05 5.70E+04 3.70E+05

OH k 3.74E+04 2.61E+05 2.50E+05 2.05E+05 3.87E+04 1.74E+05 8.64E+04 3.82E+05 3.47E+04 6.45E+02 6.91E+04



CALCULATION SHEET

BY: E. Berrios
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Analyte Unit Tank

AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 AZ-102 SY-101

Oxalate kg 0.00E+00 1.53E+04 2.50E+04 2.19E+04 1.24E+05 7.59E+03 0.00E+00 2.59E+04 3.92E+03 1.20E+04 4.37E+00

Pb kg 5.45E+02 4.60E+02 2.40E+02 2.63E+02 1.34E+03 6.32E+01 1.05E+02 7.37E+02 0.00E+00 3.41E+01 1.58E+02

Pd kg O.OOE+00 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00E+00 O.00E+00 O.OOE+00 6.34E+00 0.00E+00 O.OOE+00

P04 kg I.79E+04 8.91E+03 1.73E+04 2.53E+04 5.34E+03 4.06E+03 1.92E+04 1.1 1E+04 4.03E+-03 1.53E+03 1.19E+04

Pr 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+00 7.29E-02 7.13E-01 0.00E+00 1.92E-01 7.43E-02 0.00E+00

Rb 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.67E+01 1.18E+01 0.00E+00 1.52E+01 1.13E+01 O.00E+00

Rh k O.00E+00 O.00E+00 0.00E+00 0.00E+00 8.27E+01 0.00E+00 2.28E+01 0.00E+00 6.82E+00 1.78E+01 0.00E+00

Ru
---

kg O.00E+00 O.00E+00 9.00E+01 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+00
- ---

1.52E+00 9.49E+00
--.

0.00E+00

Sb kg 0.00E+00 1.89E+02 1.41E+02 1.37E+02 1.02E+00 1.77E-01 1.12E-01 1.65E+02 1.92E-01 1.13E-01 9.48E+01

Se kg 0.00E+00 2.18E+02 2.34E+02 2.27E+02 6.89E+O1 9.70E+00 2.85E+01 1.20E+02 7.46E+01 2.22E+01 1.58E+02

Si kg 7.24E+01 2.02E+03 3.54E+03 1.77E+03 0.00E+00 5.78E+02 1.94E+02 1.77E+03 1.77E+03 1.77E+03 2.16E+02

S04 kg 5.46E+04 1.10E+04 4.10E+04 2.85E+04 3.09E+04 1.70E+04 1.40E+04 1.27E+04 4.54E+04 5.73E+04 1.17E+04

Sr kg 7.25E+00 3.16E+01 2.34E+01 1.18E+01 9.19E+00 1.60E+00 1.05E+01 1.07E+01 1.21E+01 3.41E+00 1.58E*01

Ta kg 0.00E+00 4.83E+01 0.00E+00 7.25E+01 7.75E+01 3.75E-01 1.44E-01 0.00E+00 1.92E-01 7.43E-02 0.00E+00

Te kg 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.13E-01 0.00E+00 1.92E-01 8.23E-02 0.00E+00

Th kg 0.00E+00 4.83E+01 0.00E+00 7.25E+01 0.00E+00 4.64E-02 1.06E+00 0.00E+00 1.82E-01 6.20E-02 O.00E+00

Ti kg 2.09E+01 3.16E+01 2.34E+01 2.27E+01 1.55E+01 2.66E+00 1.05E+01 3.46E+01 1.2 l E+01 3.41 E+00 1.58E+01

TIC as C03 kg 2.65E+05 9.15E+04 1.97E+05 2.31E+05 2.08E+05 1.36E+05 7.10E+04 1.19E+05 1.03E+05 1.08E+05 9.02E+04

TI 0.00E+00 6.32E+02 4.69E+02 4.55E+02 3.98E-01 7.59E-02 2.10E-01 2.42E+02 1.92E-01 7.43E-02 3.15E+02

U totat kg 7.36E+01 1.40E+02 5.01E+02 2.71E+02 3.43E+02 2.33E+02 4.36E+01 2.70E+03 3.71E+00 3.91E+01 8.14E+00

V kg 1.05E+02 1.58E+02 1.18E+02 1.14E+02 O.OOE+00 3.15E+00 5.24E+01 2.34E+01 9.60E+00 3.70E+00 7.90E+01

W kg 0.00E+00 5.37E+02 0.00E+00 0.00E+00 5.19E+02 1.21E+02 3.75E+02 0.00E+00 0100E+00 1.87E+01 O.OOE+00

Y kg 0.00E+00 9.65E+00 0.00E+00 1.45E+01 2,60E+01 0.00E+00 1.05E+01 0.00E+00 0.00E+00 7.43E-02 O.00E+00

Zn kg 2.09E+01 1.10E+02 8.82E+01 1.98E+02 6.99E+01 2.36E+01 1.05E+01 1.33E+02 1,21E+01 3.41E+00 1.64E+01

Zr kg 3.28E+01 3.49E+01 6.31E+01 4.43E+01 2.45E+02 5.90E+00 1.05E+01 2.08E+02 1.35E+01 3.41E+00 1.58E+01
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SHEET NO.: 23

SUBJECT: Uodated Emissions Run Feed Vector

Table A-2 LAW Chemical Analytes Feed Quantities in moles

Analyte
MW
^mol Unit

Tank
AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 AZ-102 SY-101 Max Feed*

Ag 107.8 mol 1,94E+02 7.70E+02 7.29E+02 9.04E+02 5.69E+01 2.47E+01 9.74E+01 5.78E+02 2.25E+02 1.16E+02 7.28E+02 9.04E+02

Al 26.9 mo1 1.78E+06 8.10E+06 5.13E+06 5.95E+06 3.37E+04 1.09E+06 2.27E+06 4.65E+06 9.59E+05 4.68E+04 1.31E+06 8,10E+06

As 74.9 mol 0.00E+00 4.22E+03 3.35E+03 3,03E+03 2.07E+03 7.09E+01 9.69E+01 4.57E+03 3.36E+02 1.72E+02 2.11E+03 4.57E+03

B 10,8 mol 0.00E+00 4.83E+04 4.79E+04 4.07E+04 8.45E+03 6.25E+03 1.60E+04 4.54E+04 5.65E+03 1,26E+03 1.33E+04 4.83E+04

Ba 137.3 mol 7.65E+02 1.15E+03 8.59E+02 8.30E+02 1.41E+02 1.01E+01 1.84E+00 1.01E+02 1.84E+00 1.14E+00 5.75E+02 1.15E+03
Be 9.0 mol 1.18E+03 1.76E+03 1.61E+03 1.27E+03 140E+02 6.19E+02 5.67E+01 8.30E+02 1.06E+02 8.26E+00 8.78E+02 1.76E+03
Bi 208.9 mol 8.09E+02 1.51E+03 1.12E+03 1.09E+03 1.32E+02 5.02E+01 5.02E+02 2.29E+02 0.00E+00 7.46E+00 2.77E+02 1.51 E+03

Ca 40.0 mol 4.00E+04 1.31E+04 1.79E+04 4.89E+04 5.09E+04 8.10E+02 5.89E+03 1.96E+04 3.02E+03 8.50E+02 6.68E+03 5.09E+04

Cd 112.4 mol 1.85E+03 3.14E+02 2.98E+02 3.51E+02 2.04E+03 7.50E+01 4.66E+01 2.00E+02 6.01E+01 1.51E+01 7.03E+01 2.04E+03

Ce 140.1 mol 0.00E+00 2.26E+03 1.67E+03 1.62E+03 1.33E+03 2.25E+00 1.76E+00 4.45E+02 1.37E+00 5.43E-01 1.13E+03 2.26E+03
Ci 35.4 mol 3.31E+05 7.94E+05 8.06E+05 1.05E-106 2.21E+05 2.35E+05 6.87E+05 7.89E+05 1.28E+04 6.65E+03 5.27E+05 1,05E+06

CN 26.0 mol 0.00E+00 1.09E+03 0.00E+00 0.00E+00 6.15E+02 9.23E+02 4.19E+03 0.00E+00 0.00E+00 9.38E+02 0.00E+00 4.19E+03

Co 58,9 mol 0.00E+00 2.43E+03 7.96E+02 7.72E+02 2.34E+02 2.51E+01 4.91E+01 3.97E+02 3.26E+00 1.26E+00 5.35E+02 2.43E+03
Cr 51.9 m01 1.66E+04 4,85E+04 9.60E+04 1.41E+05 1.13E+04 1.16E104 3.81E+04 2.35E+04 4.19E+04 4.37E+04 6.87E+03 1.41E+05

Cu 63.5 mol 1.31E+03 5.01E+02 5.31E+02 5.13E+02 1.65E+03 1.06E+02 1.67E+02 5.02E+02 1.91E+02 5.37E+01 4.03E+02 1.65E+03
F 18.9 m01 1.15E+05 1.86E+05 1.26E+05 3.23E+05 1.31E+06 6.42E+05 2.70E+04 5.32E+05 2.78E+05 1.85E+05 8.53E+03 1.31E+06
Fe 55.8 mol 2.56E+03 3.85E+03 6.81E+03 7.22E+03 1.04E+05 1.88E+02 9.39E+02 1.48E+04 1.21E+03 3.05E+02 1.42E+03 1.04E+05

Hg 200.6 mol 0.00E+00 2.32E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.29E-01 1.01E+00 3.14E-02 2.32E+01
K 39.1 mol 1.99E+05 1.23E+06 6.14E+05 6.45E+05 1.67E+05 3.38E+06 2.15E+05 4.30E+06 3.68E+05 2.52E+05 1.80E+05 4.30E+06

La 138.9 mol 4.27E+01 6.28E+02 8.50E4-02 4.48E+02 8.78E+02 3.95E+01 3.00E+00 1.17E1-02 0.00E+00 8.42E-02 3.79E101 8.78E+02

Li 6.9 mol 3.03E+03 2.96E+04 1.01E+04 9.35E+03 1.33E+03 2.07E+02 1.22E+01 2.13E+03 2.43E+02 7.14E+01 2.29E+03 2.96E+04
Mg 24.3 mol 4.69E+03 1.33E+04 9.63E+03 934E+03 1.14E+03 4.32E+02 4.32E+03 7.37E+03 4.98E+03 1.40E+03 6.50E+03 1.33E+04
Mn 54.9 mol 1.29E+03 5.90E+02 1.09E+03 1.32E+03 3.64E+04 0.00E+00 1.91E+02 1.16E+04 0.00E+00 6.215+01 2.88E+02 3.64E+04
Mo 95.9 mol 1.80E+03 3.45E+03 3.20E+03 3.88E+03 1.32E+03 6.37E+02 2.46E+03 2.75E+03 3.03E+03 1.74E+03 2.21E+03 3.88E+03

Na 22.9 mol 3.47E+07 4.61E+07 4.65E+07 4.78E+07 3.17E+07 2.37E+07 2.40E+07 4.74E+07 1.46E+07 7.48E+06 1.86E+07 7.48E+06
Nd 144.2 mol 1.45E+03 2.19E+03 1.62E+03 1.57E+03 2.45E+03 7.28E+01 7.28E+02 3.31E+02 8.39E+02 2.36E+02 1.1 OE+03 2.45E+03

NH3 17 mol 0.00E+00 0.00E+00 2,76E+04 0.00E+00 9.I8E+03 4.24E+02 0.00E+00 1.63E+03 0.00E+00 0.00E+00 1.48E+05 1.48E+05
Ni 58.7 mol 2.35E+04 1.08E+03 3.27E+03 2.42E+03 3.29E+04 5.67E+02 2.88E+03 1.86E+03 0.00E+00 1.16E+02 4.19E+03 3.29E+04
N02 46.0 mol 6.33E+06 1.07E+07 8.89E+06 9.96E+06 4.33E+06 3.85E+06 6.59E+06 1.00E+07 4.76E+06 2.37E+06 5.02E+06 1.07E+07
N03 62.0 mo] 117E+07 1.17E+07 1.11E+07 1.11E+07 1.11E+07 8.98E+06 7.69E+06 1.32E+07 3.47E+06 9.19E+05 5.97E+06 1.32E+07
OH 17.0 mol 2.20E+06 1.54E+07 1.47E+07 1.21E+07 2.28E+06 1.02E+07 5.08E+06 2.25E+07 2.04E+06 3.79E+04 4.06E+06 2.25E+07
Oxalate 88.0 mo1 0.00E+00 1.74E+05 2.84E+05 2.49E+05 1.41E+06 8.63E+04 0.00E+00 2.94E+05 4.45E+04 1.36E+05 4.97E+01 1.41E+06



CALCULATION SHEET PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 24

SUBJECT: U dated Emissions Run Feed Vector

Analyte M^l Unit
W-102 AN-103 AN-104 AN-105 AN-107 AP-101

ank

AP-104 AW-101 AZ-101 AZ-102 SY-101 Max Feed*

Pb 207.2 mot 2.63E+03 2.22E+03 1.16E+03 1.27E+03 6.47E+03 3.05E+02 5.07E+02 3.56E+03 0.00E+00 1.65E+02 7.63E+02 6.47E+03

Pd 105.4 mol 0.00E+00 O.00E+00 0.00E+00 0.ODE+00 0.00E+00 0.00E+00 0.00E+00 O.00E+00 6.02E+01 0.00E+00 0_00E+00 6.02E+01

P04 94.9 mot 1.89E+05 9.38E+04 1.82E+05 2.66E+05 5.62E+04 4.27E+04 2.02E+05 1.17E+05 4.24E+04 1.61E+04 1.25E+05 2.66E+05

Pr 140.9 mol 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.17E-01 5.06E+00 O.OOE+00 1.36E+00 5.27E-01 0.00E+00 5.06E+00

Rb 85.5 mol 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.95E+02 1.38E+02 0.00E+00 1.78E+02 1.32E+02 0.00E+00 1.95E+02

Rh 102.9 mol 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.04E+02 0.00E+00 2.22E+02 0.00E+00 6.63E+01 1.73E+02 0.00E+00 8.04E+02

Ru 101.1 mol 0.00E+00 0.00E+00 8.90E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.50E+01 9.39E+01 0.00E+00 8.90E+02

Sb 121.7 mol 0.00E+00 1.55E+03 1.16E+03 1.12E+03 8.37E+00 1.45E+00 9.20E-01 1.35E+03 1.58E+00
- ----

9.28E-01
-

7.78E+02 1.55E+03
-

Se 78.9 mol 0.00E+00 2.76E+03 2.96E+03 2.87E+03 8.72E+02 1.23E+02 3.61E+02 1.52E+03 9.44E+02 2.81E+02 2.OOE+03 2.96E+03

Si 28.1 mol 2.58E+03 7.19E+04 1.26E+05 6.30E+04 0.00E+00 2.06E+04 6.90E+03 6.30E+04 6.30E+04 6.30E+04 7.69E+03 1.26E+05

S04 96.1 mol 5.68E+05 1.14E+05 4.27E+05 2.97E+05 3.22E+05 1.77E+05 1.46E+05 1.32E+05 4.72E+05 5.96E+05 1.22E+05 5.96E+05

Sr 87.6 mol 8.28E+01 3.61E+02 2.67E+02 1.35E+02 1.05E+02 1.83E+01 1.20E+02 1.22E+02 1.38E+02 3.89E+01 1.80E+02 3.61E+02

Ta 180.9 mol 0.00E+00 2.67E+02 0.00E+00 4.01E+02 4.28E+02 2.07E+00 7.96E-01 0.00E+00 1.06E+00 4.11E-01 0.00E+00 4.28E+02

Te 127.6 mot 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 5.59E+00 0.00E+00 1.50E+00 6.45E-01 0.00E+00 5.59E+00

Th 232.0 mot 0.00E+00 2.08E+02 0.00E+00 3.13E+02 0.00E+00 2.OOE-01 4.57E+00 0.00E+00 7.84E-01 2.67E-01 0.00E+00 3.13E+02

Ti 47.9 mot 4.36E+02 6.60E+02 4.89E+02 4.74E+02 3.24E+02 5.55E+01 2.19E+02 7.22E+02 2.53E+02 7.12E+01 3.30E+02 7.22E+02

TIC as C03 60.0 mot 4.42E+06 1.53E+06 3.28E+06 3.85E+06 3.47E+06 2.27E+06 1.18E+06 1.98E+06 1.72E+06 1.80E+06 1.50E+06 4.42E+06

TI 204.4 mol 0.00E+00 3.09E+03 2.29E+03 2.23E+03 1.95E+00 3.71E-01 1.03E+00 1.18E+03 9.39E-01 3.64E-01 1.54E+03 3.09E+03

U total 238.0 mol 3.09E+02 5.88E+02 2.11E+03 1.14E+03 1.44E+03 9.79E+02 1.83E+02 1.13E+04 1.56E+01 1.64E+02 3.42E+01 1.13E+04

V 50.9 mot 2.06E+03 3.10E+03 2.32E+03 2.24E+03 0.00E+00 6.19E+01 1.03E+03 4.60E+02 1.89E+02 7.27E+01 1.55E+03 3 10E403

W 183.9 mol 0.00E+00 2.92E+03 0.00E+00 0.00E+00 2.82E+03 6.58E+02 2.04E+03 O.00E+00 0.00E+00 1.02E+02 0.00E+00 2.92E+03

Y 88.9 mol 0.00E+00 1.09E+02 0.00E+00 1.63E+02 2.92E+02 0.00E+00 1,18E+02 0.00E+00 0.00E+00 8.36E-01 0.00E+00 2.92E+02

Zn 65.4 mol 3.20E+02 1.68E+03 1.35E+03 3.03E+03 1.07E+03 3.61E+02 1.61E+02 2.03E+03 1.85E+02 5.21E+01 2.51E+02 3.03E+03

Zr 91.2 mol 3.60E+02 3.83E+02 6.92E+02 4.86E+02 2.69E+03 6.47E+01 1.15E+02 2.28E+03 1.48E+02 3.74E+01 1.73E+02 2.69E+03

* Except for Na which is the minimum.



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12104102 SHEET REV: OA

SHEET NO.: 25

SUBJECT: Undated Emissions Run Feed Vector

Table A-3 LAW Radionuclide Feed Quantities in Curies

Tank
Analyte Unit

AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 A2r101 AZ-102 SY-101 Max

106Ru Ci 1.73E-04 2.21E-04 2.00E-04 2.23E-04 8.35E-05 1.16E-04 7.59E-05 2.17E-04 3.0513-04 6.25E-05 6.61E-05 3.05E-04

113mCd Ci 1.57E+02 2.00E+02 1.82E+02 2.02E+02 7.59E+01 1.05E+02 9.0813+01 1.98E+02 3.24E+02 6.32E+01 7.85E+01 3.24E+02

125Sb Ci 8.65E+01 1.10E+02 9.98E+01 1.11E+02 4.17E+01 2.12E+02 4.23E+01 1.08E+02 4.02E+03 3.17E+03 3.69E+01 4.02E+03

126Sn Ci 4,87E+00 1.81E+01 1.30E+01 6.27E+00 3.0213+01 3.57E+00 3.04E-++00 6.10E+00 7.89E+00 1.80E+00 2.6113+00 3.02E+01

1291 Ci 4.60E-01 9.24E-01 7.13E-01 9.05E-01 3.71E-01 3.39E-01 5.8213-01 1.13E+00 2.69E-01 1.16E-01 4.3613-01 1.13E+00

134Cs Ci 2.1713+00 1.31E+00 1.24E-t-00 1.38E+00 1.0513+00 1.5713+02 9.25E-01 1.3513+02 1.45E+04 2.38E+03 1.13E+00 1.45E+04

137Cs Ci 1.46E+06 1.90E+06 1.99E+06 1.51E+06 1.0713+06 5.97E+05 8.94E+05 1.72E+06 5.65E+06 3.35E+06 6.79E+05 5.65E+06

137mBa Ci 1.38E+06 1.8013+06 1.88E+06 1.43E+06 1.0113+06 5.65E+05 8.46E+05 1.63E+06 5.35E+06 3.17E+06 6.42E+05 5.35E+06

14C Ci 2.4913+00 5.34E+01 4.68E+01 5.25E+01 1.26E+00 1.11E+00 2.6613+00 3.94E+01 6.19E+00 3.17E+0.0 2.99E+00 5.34E+01

151Sm Ci 2.68E+04 3.41E+04 3.09E+04 3.45E+04 1.29E+04 1.79E+04 0.00E+00 3.36E+04 4.99E+04 9.94E+03 1.45E+04 4.99E+04

152Eu Ci 8.09E+00 1.03E+01 9.34E+00 1.04E+01 3.90E+00 8.1313+00 4.17E+00 1.02E+01 2.63E+02 5.02E+01 3.67E+00 2.63E+02

154Eu Ci 7.97E+02 7.87E+02 3.I1E+02 2.53E+02 2.4613+03 7.97E+00 1.8013+02 2.4813+02 1.98E+02 2.01E+02 7.97E+01 2.46E+03

15513u Ci 4.08E+02 1.27E+02 2.93E+02 1.55E+02 1.50E+03 4.91E+00 6.24E+01 7.77E+02 2.57E+02 3.83E+02 2.47E+02 1.50E+03

226Ra Ci 3.23E-04 4.12E-04 3.73E-04 4.17E-04 1.56E-04 2.16E-04 2.39E-04 4.0613-04 4.65E-04 9.52E-05 1.9213-04 4.65E-04

227Ac Ci 3.30E-03 2.42E-03 2.19E-03 4.25E-03 1,59E-03 1.27E-03 1,16E-03 4.1313-03 5.18E-03 1.04E-03 2.00E-03 5.18E-03

228Ra Ci 3.45E-01 9.05E-01 8.20E-01 5.02E-01 1.8813-01 4.75E-01 8.57E-02 4.58E-01 9.72E-08 1.32E-03 7.44E-02 9.05E-01

229Th Ci 1.65E-02 2.10E-02 1.90E-02 2.1313-02 7.96E-03 1.10E-02 3.85E-03 2.0713-02 3.89E-06 6.37E-05 3.33E-03 2.13E-02

231Pa Ci 8.90E-03 1.13E-02 1.03E-02 1.15E-02 4.29E-03 5.94E-03 6.21E-03 1.11E-02 1.51E-02 2.99E-03 5.3013-03 1.51E-02

232Th Ci 7.8813-04 7.10E-02 6.25E-02 1.12E-01 4.15E-02 5.79E-02 1.16E-04 5.14E-02 1.57E-07 6.78E-06 1.51E-02 1.12E-01

232U Ci 3.29E-02 4.1013-02 1.72E-01 1.16E-01 2.53E-01 6.21E-02 1.27E-02 5.08E-01 6.30E-05 8.01E-05 2.59E.03 5.08E-01

233U Ci 1.35E-01 1.69E-01 7.04E-01 4.76E-01 1.04E+00 2.55E-01 5.23E-02 2.08E+00 2.57E-04 3.10E-04 1.06E-02 2.08E+00

234U Ci 2.78E-02 5.9513-02 237E-01 1.08E-01 1.3313-01 8.64E-02 1.63E-02 1.21E+00 1.79E-03 2.15E-02 2.99E-03 1.21E+00

235U Ci 1.11E-03 231E-03 8.12E-03 4.24E-03 5.15E-03 3.56E-03 6.63E-04 4.67E-02 6.8013-05 7.04E-04 1.21E-04 4.67E-02

236U Ci 9.90E-04 3.47E-03 1.12E-02 4,90E-03 4,69E-03 3.02E-03 5.33E-04 1.40E-01 1.4513-04 1.6513-03 9.4213-05 1.40E-01

237Np Ci 5.56E+00 6.11E-01 5.67E-01 6.13E-01 1.84E-01 2.29E-02 7.47E-01 5.23E-01 1.29E-01 3.58E-01 9.45E-02 5.56E+00

238Pu Ci 5.4313-01 2.7513-01 3.79E-01 2.16E-01 5.2713+00 6.16E-02 2.38E-02 1.47E+01 1.71E-01 2.63E+00 4.36E-03 1.4713+01

238U Ci 2.46E-02 4.66E-02 1.68E-01 9.03E-02 1.14E-01 7.80E-02 1.47E-02 9.00E-01 1.2413-03 1.3113-02 2.7213-03 9.OOE-01

239Pu Ci 1.77E+01 5.43E+00 8.6213+00 5.80E+00 1.74E+02 4.55E-01 7.31E-01 9.92E+01 1.48E+00 2.38E+01 1.56E-01 1.74E+02

240Pu Ci 3.12E+00 1.13E+00 1.70E+00 1,09E+00 3.08E+01 7.67E-02 1.24E-01 2.73E+01 4.47E-01 7.04E+00 2.66E-02 3.08E+01

241Am Ci 5.68E+02 1.99E+01 5.29E+01 2.08E+01 2.47E+03 7.11E-01 1.18E+01 1.05E+02 2.13E+00 1.24E+00 8.92E-01 2.47E+03

241Pu Ci 2.94E+01 1.75E+01 2.38E+01 1.26E+01 2.85E+02 7.90E-01 1.04E+00 7.23E+02 1,32E+01 2.01E -02 2.23E-01 7.23E+02

242Cm Ci 1,52E+00 3.83E-02 1.20E-01 4.62E-02 6.23E+00 1.63E-06 3.70E-02 1.56E-01 1.90E-03 1.06E-01 2.34E-03 623E+00



CALCULATION SHEET

BY: E. Berrios

DATE: 12/04/02

SUBJECT: Undated Emissions Run Feed Vector

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 26

A l t U it
Tank

na y e n
AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 AZ-102 SY-101 Max

242Pu Ci 2.20E-04 1.15E-04 1.55E-04 8.78E-05 2.14E-03 6.96E-06 8.05E-06 3.87E-03 6.90E-05 1.06E.03 1.72E-06 3.87E-03
243Am Ci 2.23E-02 1.33E-03 2.91E-03 9.1 OE-04 1.O1E-01 3.55E-05 4.20E-04 7.21E-03 4,48E-04 1.62E-04 3.17E-05 1.01E-01
243Cm Ci 1.27E-01 3.40E-03 1.02E-02 4.OOE-03 5.18E-01 1.47E-04 1.49E-02 7.68E-02 2.78E-04 1.55E-02 1.89E-04 5.18E-01
244Cm Ci 9.94E-01 4.21E-02 9.40E-02 3.40E-02 3.60E+00 3.19E-03 3.27E-01 1.79E+00 6.24E-03 2.05E-03 1.66E-03 3.60E+00
3H Ci 2.26E+00 9.01E+00 2.47E+01 4.98E+00 2.43E+00 1.96E+01 2.78E+00 2.74E+01 5.48E+01 1.16E+02 7.14E+02 7.14E+02

59Ni Ci 1.74E+00 5.05E+00 4.49E+00 5.03E+00 8.41E-01 1.16E+00 1.86E+00 4.26E+00 0.00E+00 3.66E-02 5.33E-01 5.05E+00

60Co Ci 2.73E+02 4.12E+01 6.33E+01 5.52E+01 4.04E+02 1.26E+01 2.77E+01 6.71E+01 5.92E+01 5.85E+01 3.23E+01 4.04E+02
63Ni Ci 1.64E+02 4.79E+02 4.26E+02 4.77E+02 7.93E+01 1.10E+02 1.79E+02 4.03E+02 0.00E+00 3.44E+00 4.98E+01 4.79E+02
79Se Ci 2,14E+00 2.06E+00 2.54E+00 1.04E+00 2.58E+00 2.45E-01 3.16E+00 2.42E+00 4.44E+00 1.43E+00 6.83E-01 4.44E+00
90Sr Ci 2.97E+05 7.40E+03 8.55E+04 3.10E+04 3.02E+05 3.62E+02 7.76E+03 8.93E+04 3.03E+03 7.OOE+03 9.66E+03 3.02E+05
90Y Ci 2.97E+05 7.40E+03 8.55E+04 3.10E+04 3.02E+05 3.62E+02 7.76E+03 8.93E+04 3.03E+03 7.00E+03 9.66E+03 3.02E+05
93mNb Ci 3.79E+01 3.63E+01 3.29E+01 4.11E+01 1.54E+01 1.91E+01 1.55E+01 4.00E+01 5.95E+01 1.18E+01 4.16E+00 5.95E+01
93Zr Ci 3.98E+01 5.06E+01 4.58E+01 5.12E+01 1.92E+01 2.66E+01 1.88E+01 4.98E+01 7.53E+01 1.49E+01 5.02E+00 7.53E+01
99Tc Ci 4.95E+02 6.93E+02 7.87E+02 1.12E+03 2.b0E+02 1.99E+02 7.09E+02 8.37E+02 1.17E+03 6.99E+02 6.43E+02 1.17E+03



CALCULATION SHEET PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12104102 SHEET REV: OA

SHEET NO.: 27

SUBJECT: Updated Emissions Run Feed Vector

Table A-4 LAW Chemical Analytes Comparison with SOW Maximums

Analyte
Feed
mol

Feed

mol/mol Na
Cont Max

mol/mol Na

Selected

mol/mol Na
Basis

Feed

mol

Ag 9.04E+02 1.21E-04 N/A* 1.21E-04 Actual 9.04E+02

Al 8.10E+06 1.08E+00 2.50E-01 2.50E-01 SOWM 1.87E+06

As 4.57E+03 6.11E-04 N/A 6.11E-04 Actual 4.57E+03

B 4.83E+04 6.46E-03 N/A 6.46E-03 Actual 4.83E+04

Ba 1.15E+03 1.54E-04 1.00E-04 1.00E-04 SOWM 7.48E+02

Be I.76E+03 2.35E-04 N/A 2.35E-04 Actual 1.76E+03

Bi 1.51E+03 2.02E-04 N/A 2.02E-04 Actual 1.51E+03

Ca 5.09E+04 6.80E-03 4.OOE-02 4.OOE-02 SOWM 2.99E+05

Cd 2.04E+03 2.72E-04 4.00E-03 4.OOE-03 SOWM 2.99E+04

Ce 2.26E+03 3.02E-04 N/A 3.02E-04 Actual 2.26E+03

Cl 1.05E+06 1.40E-01 8.90E-02 8.90E-02 SOWM 6.66E+05

CN 4.19E+03 5.61E-04 N/A 5.61E-04 Actual 4.19E+03

Co 2.43E+03 3.25E-04 NlA 3.25E-04 Actual 2.43E+03

Cr 1.41E+05 1.89E-02 2.OOE-02 2.00E-02 SOWM 1.50E+05

Cu 1.65E+03 2.21E-04 N/A 2.21E-04 Actual 1.65E+03

F 1.31E+06 1.75E-01 2.O0E-01 2.OQE-01 SOWM 1.50E+06

Fe 1.04E+05 1.39E-02 I.O0E-02 1.00E-02 SOWM 7.48E+04

H 2.32E+01 3.11E-06 1.40E-05 1.40E-05 SOWM 1.05E+02

K 4.30E+06 5.75E-01 1.80E-01 1.80E-01 SOWM 1.35E-06

La 8.78E+02 1.17E-04 830E-05 8.30E-05 SOWM 6.21E+02

Li 2.96E+04 3.95E-03 N/A 3.95E-03 Actual 2.96E+04

1.33E+04 I.78E-03 N/A 1.78E-03 Actual 1.33E+04

Mn 3.64E+04 4.87E-03 N/A 4.87E-03 Actual 3.64E+04

Mo 3.88E+03 5.19E-04 N/A 5.19E-04 Actual 3.88E+03

Na 7.48E+06 I.0QE+00 N/A 1.00E+00 Actual 7.48E+06

Nd 2.45E+03 3.27E-04 N/A 3.27E-04 Actual 2.45E+03

NH3 1.48E+05 1.98E-02 N/A 1.98E-02 Actual 1.48E+05

Ni 3.29E+04 4.40E-03 3.00E-03 3.OOE-03 SOWM 2.24E+04

N02 1.07E+07 1.43E+00 3.80E-01 3.80E-01 SOWM 2.84E+06

N03 1.32E+07 I.76E+00 8.OOE-01 8.OQE-01 SOWM 5.98E+06

OH 2.25E+07 3.00E+00 N/A 3.00E+00 Actual 2.25E+07

Oxalate 1.41E+06 1.88E-01 5.00E-01 5.0OE-01 SOWM 3.74E+06

Pb 6.47E+03 8.65E-04 6.80E-04 6.80E-04 SOWM 5.09E+03

Pd 6.02E+01 8.04E-06 N/A 8.04E-06 Actual 6.02E+01

P04 2.66E+05 3.56E-02 1.30E-01 1.30E-01 SOWM 9.72E+05
Pr 5.06E+00 6.77E-07 N/A 6.77E-07 Actual 5.06E+00

Rb 1.95E+02 2.61E-05 N/A 2.61E-05 Actual 1.95E+02

Rh 8.04E+02 1.07E-04 N/A 1.07E-04 Actual 8.04E+02

Ru 8.90E+02 1.19&04 N/A 1.19E-04 Actual 890E+02

Sb 1.55E+03 2.07E-04 N/A 2.07E-04 Actual 1.55E+03
Se 2.96E+03 3.96E-04 N/A 3.96E-04 Actual 2.96E+03

Si 1.26E+05 1-68E-02 N/A 1.68E-02 Actual 1.26E+05

S04 5.96E+05 7.97E-02 7.00E-02 7.OOE-02 SOWM 5.23E+05

Sr 3.61E+02 4.82E-05 N/A 4.82E-05 Actual 3.61E+02

Ta 4.28E+02 5.73E-05 N/A 5.73E-05 Actual 4.28E+02

Te 5.59E+00 7.47E-07 N/A 7.47E-07 Actual 5.59E+00

Th 3.13E+02 4.18E-05 N/A 4.18E-05 Actual 3.13E+02



CALCULATION SHEET

BY: E. Berrios

DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 28

Analyte
Feed
mol

Feed

mollmol Na
Cont Max

mol/mol Na
Selected

moUmol Na
Basis

Feed

mot

Ti 7.22E+02 9.66E-05 N/A 9.66E-05 Actual 7.22E+02
TIC as C03 4.42E+06 5.91E-01 3.00E-01 3.0OE-0I SOWM 2.24E+06
TI 3.09E+03 4.13E-04 N/A 4.13E-04 Actual 3.09E+03
U total 1.13E+04 1.52E-03 1.20E-03 1.20E-03 SOWM 8.97E+03
V 3.10E+03 4.15E-04 N/A 4.15E-04 Actual 3.IOE+03
W 2.92E+03 3.90E-04 N/A 3.90E-04 Actual 2.92E+03
Y 2.92E+02 3.91E-05 N/A 3.91E-05 Actual 2.92E+02
Zn 3.03E+03 4.05E-04 N/A 4.05E-04 Actual 3.03E+03
Zr 2.69E+03 3.59E-04 N/A 3.59E-04 Actual 2.69F.+03
N/A = none available

SOWM = statement of work maximum



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04102 SHEET REV: DA

SHEET NO.: 29

SUBJECT: Updated Emissions Run Feed Vector

Table A-5 LAW Radionuclide Comparison with SOW Maximums

Analyte Ci Ci/mol Na Bq/mol Na CM
Selected

B /mol Na
Basis

Selected
Ci/mol Na

Selected Ci

106Ru 3.05E-04 4.08E-11 1.51E+00 N/A 1.51 E+00 Actual 4.08E-11 3.05E-04

113mCd 3.24E+02 4.33E-05 1.60E+06 N/A 1.60E+06 Actual 4.33E-05 3.24E+02

125Sb 4.02E+03 5.38E-04 1.99E+07 N/A 1.99E+07 Actual 5.38E-04 4.02E+03

126Sn 3.02E+01 4.04E-06 1.49E+05 N/A 1.49E+05 Actual 4.04E-06 3.02E+01

1291 1.13E+00 1.51E-07 5.59E+03 N/A 5.59E+03 Actual 1.51E-07 1.13E+00

134Cs 1.45E+04 1.94E-03 7.17E+07 N/A 7.17E+07 Actual 1.94E-03 1.45E+04

137Cs 5.65E+06 7.56E-01 2.80E+10 2.00E+10 2.00E+10 SOWM 5.41E-01 4.04E+06

137mBa 5.35E+06 7.15E-01 2.65E+10 N/A 2.65E+10 Actual 7.15E-01 5.35E+06

14C 5.34E+01 7.14E-06 2.64E+05 N/A 2.64E+05 Actual 7.14E-06 5.34E+01

151Sm 4.99E+04 6.67E-03 2.47E+08 N/A 2.47E+08 Actual 6.67E-03 4.99E+04

152Eu 2.63E+02 3.52E-05 1.30E+06 N/A 1.30E+06 Actual 3.52E-05 2.63E+02

154Eu 2.46E+03 3.29E-04 1.22E+07 4.30E+06 4.30E+06 SOWM 1.16E-04 8.69E+02

155Eu 1.50E+03 2.01E-04 7.42E+06 N/A, 7.42E+06 Actual 2.01E-04 1.50E+03

226Ra 4.65E-04 6.22E-11 2.30E+00 N/A 2.30E+00 Actual 6.22E-11 4.65E-04

227Ac 5.18E-03 6.93E-10 2.56E+01 N/A 2.56E+01 Actual 6.93E-10 5.18E-03

228Ra 9.05E-01 1.21E-07 4.48E+03 N/A 4.48E+03 Actual 1.21E-07 9.05E-01

229Th 2.13E-02 2.85E-09 1.05E+02 N/A 1.05E+02 Actual 2.85E-09 2.13E-02

2311?a 1.51E-02 2.02E-09 7.47E+01 N/A 7.47E+01 Actual 2.02E-09 1.51E-02

232Th 1.12E-01 1.50E-08 5.54E+02 N/A 5.54E+02 Actual 1.50E-08 1.12E-01

232U 5.08E-01 6.79E-08 2.51E+03 N/A 2.51E+03 Actual 6.79E-08 5.08E-01

233U 2.08E+00 2.78E-07 1.03E+04 N/A 1.03E+04 Actual 2.78E-07 2.08E+00

234U 1.21E+00 1.62E-07 5.99E+03 N/A 5.99E+03 Actual 1.62E-07 1.21E+00

235U 4.67E-02 6.24E-09 2.31E+02 N/A 2.31E+02 Actual 6.24E-09 4.67E-02

236U 1.40E-01 1.87E-08 6.93E+02 N/A 6.93E+02 Actual 1.87E-08 1.40E-01

237Np 5.56E+00 7.43E-07 2.75E+04 7.78E+02 7.78E+02 SOWM 2.IOE-08 157E-01

238Pu 1.47E+01 1.97E-06 7.27E+04 2.06E+03 2.06E+03 SOWM 5.56E-08 4.16E-01

238U 9.00E-01 1.20E-07 4.45E+03 N/A 4.45E+03 Actual 1.20E-07 9.00E-01

239Pu 1.74E+02 2.33E-05 8.61E+05 2.44E+04 2.44E+04 SOWM 6.58E-07 4.92E+00

240Pu 3.08E+01 4.12E-06 1.52E+05 4.31E+03 4.31E+03 SOWM 1.17E-07 8.72E-01
241Am 2.47E+03 3.30E-04 1.22E+07 3.46E+05 3.46E+05 SOWM 9.35E-06 6.99E+01

241Pu 7.23E+02 9.67E-05 3.58E+06 1.01E+05 1.01E+05 SOWM 2.74E-06 2.05E+01

242Cm 6.23E+00 8.33E-07 3.08E+04 8.72E+02 8.72E+02 SOWM 2.36E-08 1.76E-01
242Pu 3.87E-03 5.18E-10 1.91E+01 5.42E-01 5.42E-01 SOWM 1.46E-11 1.10E-04
243Am 1.01E-01 1.35E-08 5.00E+02 1.41E+01 1.41E+01 SOWM 3.82E-10 2.86E-03
243Cm 5.18E-01 6.93E-08 2.56E+03 7.25E+01 7.25E+01 SOWM 1.96E-09 1.47E-02
244Cm 3.60E+00 4.81E-07 1.78E+04 5.04E+02 5.04E+02 SOWM 1.36E-08 1.02E-01
3H 7.14E+02 9.55E-05 3.53E+06 N/A 3.53E+06 Actual 9.55E-05 7.14E+02
59Ni 5.05E+00 6.75E-07 2.50E+04 N/A 2.50E+04 Actual 6.75E-07 5.05E+00
60Co 4.04E+02 5.40E-05 2.00E+06 3.70E+05 3.70E+05 SOWM 1.00E-05 7.48E+01
63Ni 4.79E+02 6.41E-05 2.37E+06 N/A 2.37E+06 Actual 6.41E-05 4.79E+02
79Se 4.44E+00 5_94E-07 2.20E+04 N/A 2.20E+04 Actual 5.94E-07 4.44E+00

90Sr 3.02E+05 4.04E-02 1.49E+09 B.OOE+08 8.OOE+08 SOWM 2.16E-02 1.62E+05

90Y 3.02E+05 4.04E-02 1.49E+09 N/A 1.49E+09 Actual 4.04E-02 3.02E+05

93mNb 5.95E+01 7.96E-06 2.94E+05 N/A 2.94E+05 Actual 7.96E-06 5.95E+01

93Zr 7.53E+01 1.OIE-05 3.73E+05 N/A 3.73E+05 Actual 1.O1E-05 7.53E+01

99Tc 1.17E+03 1.56E-04 5.79E+06 7.10E+06 7.10E+06 SOWM 1.92E-04 1.44E+03

N A = none available

SOWM = Statement of Work maximum



CALCULATION SHEET PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 30

SUBJECT: Updated Emissions Run Feed Vector

Table A-6 LAW Chemical Analytes Feed Charge Balance

Analyte Charge mol Totat Charge

Ag I 9.04E+02 9.04E+02

Al 3 1.87E+06 5.61E+06

As 5 4.57E+03 2.28E+04

B 3 4.83E+04 I.45E+05

Ba 2 7.48E+02 1.50E+03

Be 0 1.76E+03 O.00E+00

Bi 3 1.51E+03 4.54E+03

Ca 2 2.99E+05 5.98E+05

Cd 2 2.99E+04 5.95E+04

Ce 3 2.26E+03 6,77E+03

Cl -1 6.66E+05 -6.66E+05

CN 0 4.19E403 O.00E+00

Co 0 2.43F.+03 O.00E+00

Cr 3 1.50E+05 4.49E+05

Cu 2 1.65E+03 3.31E+03

F -1 1.50E+06 -1.50E+06

Fe 3 7.48E+04 2.24E+05

Hg 2 1.05E+02 2.09E+02

K 1 1.35E+06 135E+06

La 3 6.21E+02 1.86E+03

Li 1 2.96E+04 2.96E+04

Mg 2 1.33E+04 2.67E+04

Mn 4 3.64E+04 1.46E+05

Mo 0 3.88E+03 O.00E+00

Na 1 7.48E+06 7.48E+06

Nd 0 245E+03 0.00E+00

NH3 0 1.48E+05 O.00E+00

Ni 2 2.24E+04 4.49E+04

N02 -1 2.84E+06 -2.84E+06

N03 -1 5.98E+06 -5.98E+06

OH -1 2.25E+07 -2.25E+07

Oxalate -2 3.74E+06 -7.48E+06

Pb 2 5.09E+03 I.02E+04

Pd 2 6.02E+01 1.20E+02

P04 -3 9.72E+05 -2.92E+06

Pr 0 5.06E+00 O.00E+00

Rb 0 1.95E+02 0.00E+00

Rh 0 8.04E+02 0.00E+00

Ru 0 8.90E+02 O.00E+00

Sb 0 1.55E+03 0.00E+00

Se 0 2.96E+03 O.00E+00

Si 4 1.26E+05 5.04E+05

S04 -2 5.23E+05 -1.05E+06
Sr 2 3.61E+02 721E+02

Ta 0 4.28E+92 O.00E+00



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrfos CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 31

SUBJECT: Updated Emissions Run Feed Vector

Analyte Charge mol Total Charge

Te 0 5.59E+00 O.00E+00

Th 0 3.13E+02 O.00E+00

Ti 4 7.22E+02 2.89E+03

TIC as C03 -2 2.24E+06 -4.49E+06

TI 0 3.09E+03 O.00E+00

U(total) 0 8.97E+03 O.00E+00

V 0 3.10E+03 O.00E+00

W 0 2.92E+03 O.00E+00

Y 0 2.92E+02 0.00E+00

Zn 2 3.03E+03 6.06E+03

Zr 4 2.69E+03 1.07E+04

Totalcharge -32652326



CALCULATION SHEET PROJECT: RPP-WTP
JOB NO_: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4GGFRP-00001

DATE: 12/04/02 SHEET REV: DA

SHEET NO.: 32

SUBJECT: Updated Emissions Run Feed Vecto r

Table A-7 LAW Radionuclide Feed Charge Balance

Analyte Charge Cilkmol Ci mol Total Charge

106Ru 0 3.05E-04 0.00E+00

113mCd 0 3.24E+02 0.00E+00

125Sb 3 1.30E+08 4.02E+03 3.09E-02 9.28E-02

126Sn 2 1.43E+03 3.02E+01 2.11E+01 4.22E+01

1291 -1 2.28E+01 1.13E+00 4.96E+01 -0.96E+01

134Cs 0 1.45E+04 0.00E+00

137Cs 1 1.19E+07 4.04E+06 3.40E+02 3.40E+02

137m8a 0 5.35E+06 O.00E+00

14C 4 6.26E+04 5.34E+01 8.53E-01 3.41E+00

lSISm 3 3.97E+06 4.99E+04 1.26E+01 3.77E+01

152Eu 3 2.64E+07 2.63E+02 9.96E-03 2.99E-02

154Eu 3 4.16E+07 8.69E+02 2.09E-02 6.27E-02

155Eu 3 7.53E+07 1.50E+03 1.99E-02 5.98E-02

226Ra 0 4.65E-04 0.00E+00

227Ac 0 5.18E-03 0.00E+00

228Ra 0 9.05E-01 0.00E+00

229Th 0 2.13E-02 0.00E+00

231Pa 0 1.51 E-02 O.OOE+00

232Th 4 2.55E-02 1.12E-01 4.39E+03 1.76E+04

232U 0 5.08E-01 0.00E+00

233U 6 2.25E+03 2.08E+00 9.24E-01 5.55E+00

234U 6 1.45E+03 1.21E+00 8.34E-01 5.01E+00

235U 6 5.08E-01 4.67E-02 9.19E+01 5.52E+02

236U 6 1.52E+01 1.40E-01 9.2 1E+00 5.53E+01

237N 4 1.67E+02 1.57E-01 9.42E-01 3.77E+CO

238Pu 4 4.08E+06 4.16E-01 1.02E-04 4.08E-04

238U 6 8.OOE-02 9.0013-01 1.13E+04 6.75E+04

239Pu 4 1.48E+04 4.92E+00 3.33E-01 1.33E+00

240Pu 4 5.45E+04 8.72E-01 1.60E-02 6.40E-02

241Am 3 8.26E+05 6.99E+01 8.46E-02 2.54E-01

241Pu 4 2.48E+07 2.05E+01 8.25E-04 3.30E-03

242Cm 0 1.76E-01 0.0013+00

242Pu 0 1.10E-04 0.0013+00

243Am 0 2.86E-03 0.00E+00

243Cm 3 1.23E+07 1.4713-02 1.19E-06 3.58E-06

244Cm 3 2.62E+07 1.02E-01 3.89E-06 1.17E-05

3H 1 2.90E+07 7.14E+02 2.46E-02 2.46E-02

59Ni 0 5.05E+00 0.0013+00

60Co 3 6.78E+07 7.48E+0 1 1.10E-03 3.31E-03

63Ni 2 3.57E+06 4.79E+02 1.34E-01 2.68E-01

79Se 0 4.44E+00 O.00E+00

90Sr 2 1.24E+07 1.62E+05 1.30E+01 2.61E+01

90Y Q 3.02E+05 0.00E+00

93mNb 0 5.95E+01 0.00E+00

93Zr (} 7.53E+01 0.D0E+00



CALCULATION SHEET

BY: E. Berrios

DATE: 12/04102

SUBJECT: Updated Emissions Run Feed Yector

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 33

Analyte Charge Ci/kmol Ci mol Tota! Charge

99Tc 7 1.68E+03 1.44E+03 8.54E+02 5.98E+03

Total chaTge 92071



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 34

SUBJECT: Uodated Emissions Run Feed Vector

Table A-8 Adjustment of Chemical Anal,ytes Positive Charges

Analyte mol Charge
Adjusted

Total Charge
Adjusted

moles
Final

mol/mol Na

9.04E+0 I 1.76E+03 1.76E+03 1.21 E-04

A l 5.61E+0 3 1.09E+07 3.63E+06 2.50E-01

2.28E+04 5 4.43E+04 8.86E+03 6.11E-04

1.45E+05 3 2.81E+05 9.38E+04 6.46E-03

a 1.50E+03 2 2.90E+03 1.45E+03 1.00E-04

e 0.00E+0 0

i 4.54E+03 3 8.80E+03 2.93E+03 2.02E-04

Ca 5.98E+0 2 1.16E+06 5.81E+05 4AOE-02

Cd 5.98E+0 2 1.16E+05 5.81E+04 4.00E-03

e 6.77E+03 3 1.31E+04 4.38E+03 3.02E-04

I -6.66E+05 -1

0.00E+0 0

0 0.00E+0 0

r 4.49E+0 3 8.71E+05 2.90E+05 2.00E-02

3.31 E+03 2 6.42E+03 3.21 E+03 2.21 E-04

].50E+0 -1

e 2.24E+0 3 4.35E+05 1.45E+05 1.00E-02

2.09E1-0 2 4.06E+02 2.03E+02 1.40E-05

1.3 5E+0 I 2.61E+06 2.61 E+06 1.80E-01

1.86E+03 3 3.61E+03 1.20E+03 8.30E-05

Li 2.9613+04 1 5.74E+04 5.74E+04 3.95E-03

2.67E+04 2 5.18E+04 2.59E+04 1.78E-03

1.46E+05 4 2.83E+05 7.07E+04 4.87E-03

to 0.00E^-0 0

a 7.48E+0 1 1.45E+07 1.45E+07 1.00E+00

d 0.00E+0 0

3 O.OOE+-0 0

i 4.49E+0 2 8.71E+04 4.35E+04 3.OOE-03

O2 -2.84E+-0 -1

03 -5.98E+-0 -I

H -2.25E+0 -I

xalate -7.48E+0 -2

b 1.02E+0 2 1.97E+04 9.87E+03 6.80E-04

d 1.20E+0 2 2.33E+02 1.17E+02 8.04E-06

04 -2.92E+0 -3

r O.00E+0 0

b O.OOE+ 0

0.00E+0 0

u 0.00E+d 0

b 0.00E+0 0

e O.OOE+ 0

i 5.04E+0 4 9.78E+05 2-44E+05 1.68E-02

04 -1.05E+0 -2

r 7.21 E+0 2 1.40E+03 7.00E+02 4.82E-05



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 35

SUBJECT: Updated Emissions Run Feed Vector

Analyte mol Charge
Adjusted

Total Charg
Adjusted

moles
Final

mol/mol Na

a O.OOE+00 0

e O.OOE+00 0

OME+00 0

i 2.89E+03 4 5.61 E+03 1.40E+03 9.66E-05

C as C03 4.49E+0 -2

1 O.OOE+O C 0

total) O.OOE+O C 0

O.00E+0 0

O.00E+0 0

O.00E+0 0

6.06E+0 2 1.18E+04 5.88E+03 4.05E-04

r 1.07E+0 4 2.09E+04 5.21E+03 3.59E-04



BY: E. Berrios

DATE: 12/04/02

CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: 0A

SHEET NO.: 36

SUBJECT: Updated Emissions Run Feed Vector

Table A-9 Adjustment of Radionuclide Positive Charges

Analyte mol charge
Adjusted

total charge

Adjusted

M01es

Adjusted

Ci
Bq/mol Na

106Ru O.00E+00 0

1l3mCd O.00E+00 0

125Sb 3.09E-02 3 1.80E-01 6.OOE-02 7.80E+03 1.99E+07

126Sn 2.11E+01 2 8.20E+01 4.10E+01 5.86E+01 1.49E+05

1291 4.96E+0I -1

134Cs O.OOE+00 0

137Cs 3.40E+02 I 6.59E+02 6.59E+02 7.85E+06 2.00E+10

137mBa 0.00E+00 0

14C 8.53E-01 4 6.62E+00 1.66E+00 1.04E+02 2.64E+05

I5ISm 1.26E+0I 3 7.32E+01 2.44E+01 9.68E+04 2.47E+08

152Eu 9.96E-03 3 5.80E-02 1.93E-02 5.10E+02 1_30E+06

154Eu 2.09E-02 3 1.22E-01 4.05E-02 1.69E+03 4.30E+06

155Eu 1.99E-02 3 1.16E-01 3.87E-02 2.91E+03 7.42E+06

26Ra O.00E+00 0

27Ac O.00E+00 0

28Ra O.OOE+00 0

29Th O.00E+00 0

31Pa O.00E+00 0

32Th 4.39E+03 4 3.41E+04 8.52E+03 2.17E-01 5.54E+02

32U O.00E+00 0

33U 9.24E-01 6 1.08E+01 1.79E+00 4.04E+00 1.03E+04

34U 8.34E-01 6 9.72E+00 1.62E+00 2.35E+00 5.99E+03

35U 9.19E+01 6 1.07E+03 1.78E+02 9_06E-02 2.31E+02

36U 9.21E+00 6 1.07E+02 1.79E+01 2.72E-01 6.93E+02

37N 9.42E-01 4 7.31E+00 1.83E+00 3.05E-01 7.78E+02

38Pu 1.02E-04 4 7.91E-04 1.98E-04 8.07E-01 2.06E+03

38U 1.13E+04 6 1.31E+05 2.18E+04 1.75E+00 4.45E+03

39Pu 3.33E-01 4 2.58E+00 6.46E-01 9.56E+00 2.44E+04

40Pu 1.60E-02 4 1.24E-01 3.10E-02 1.69E+00 4.31E+03

41Am 8.46E-02 3 4.93E-01 1.64E-01 1.36E+02 3.46E+05

41Pu 8.25E-04 4 6.40E-03 1.60E-03 3.97E+01 1.01E+05

42Cm O.00E+00 0

42Pu 0.00E+00 0

43Am O.00E+00 0

43Cm 1.19E-06 3 6.94E-06 2.31E-06 2.84E-02 7.25E+01

44Cm 3.89E-06 3 2.26E-05 7.55E-06 1.98E-01 5.04E+02

H 2.46E-02 1 4.78E-02 4.78E-02 1.39E+03 3.53E+06

9Ni O.00E+00 0

0Co 1.10E-03 3 6.42E-03 2.14E-03 1.45E+02 3.70E+05

3Ni 1.34E-01 2 5.21E-01 2.60E-01 930E+02 2.37E+06

9Se O.00E+00 0

OSr 1.30E+01 2 5.06E+01 2.53E+01 3 .14E+05 8.00E+08

OY 0.0013+00 0

3mNb O.00E+00 0



BY: E. Berrios

DATE: 12104102

CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: 0A

SHEET NO.: 37

SUBJECT: Updaied Emissions Run Feed Vector

3Zr O.00E+00 0

9Tc 8.54E+02 7 1.16E+04 1.66E+03 2.79E+03 7.10E+06



CALCULATION SHEET

BY: E. Berrios

DATE: 12704l02

SUBJECT: Updated Emissions Run Feed Vecto r

Table A-10 LAW Chemical Analytes Emiissions Feed Quantities

PROJECT: RPP-WTP

JOB NO.: 24590
CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 38

Analyte mol/mol Na Analyte mol/mol Na

Ag 1.21 E-04 N02 1.96E-01
Al 2.50E-01 N03 4.12E-01
As 6.11E-04 OH 1.55E+00
B 6.46E-03 Oxalate 2.58E-01
Ba 1.00E-04 Pb 6.80E-04
Be 1.21E-04 Pd 8.04E-06
Bi 2.02E-04 P04 6.70E-02
Ca 4.OOE-02 Pr 3.49E-07
Cd 4.OOE-03 Rb 1.35E-05
Ce 3.02E-04 Rh 5.54E-05
Cl 4.59E-02 Ru 6.13E-05
CN 2.89E-04 Sb 1.07E-04
Co 1.67E-04 Se 2.04E-04
Cr 2.OOE-02 Si 1.68E-02
Cu 2.21E-04 S04 3.61 E-02
F 1.03E-01 Sr 4.82E-05
Fe 1.00E-02 Ta 2.95E-05
Hg 1.40E-05 Te 3.85E-07

K 1.80E-01 Th 2.15E-05
La 8.30E-05 Ti 9.66E-05
Li 3.95E-03 TIC as C03 1.55E-01
Mg 1.78E-03 Ti 2.13E-04
Mn 4.87E-03 U(total ) 6.18E-04
Mo 2.67E-04 V 2.14E-04
Na 1.00E+00 W 2.01E-04
Nd 1.69E-04 Y 2.02E-05
NH3 1.02E-02 Zn 4.05 E-04
Ni 3.00E-03 Zr 3.59E-04



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12104/02 SHEET REV: OA

SHEET NO.: 39

SUBJECT: Updated Emissions Run Feed Vector

Table A-I i LAW Radionuclide Emissions Feed Quantities

Anal yte B mol Na Analyte B/mol Na

106Ru 7.78E-01 236U 6.93E+02

113mCd 8.26E+05 237Np 7.78E+02
125Sb 1.99E+07 238Pu 2.06E+03
126Sn 1.49E+05 238U 4.45E+03
1291 2.88E+03 239Pu 2.44E+04
134Cs 3.70E+07 240Pu 4.31 E+03

137Cs 2.OOE+10 241Am 3.46E+05
137mBa 1.36E+10 241Pu 1.01E+05
14C 2.64E+05 242Cm 4.49E+02

151Sm 2.47E+08 242Pu 2.79E-01

152Eu 1.30E+06 243Am 7.29E+00
154Eu 4.30E+06 243Cm 7.25E+01
155Eu 7.42E+06 244Cm 5.04E+02
226Ra ] . ] 9E+00 3H 3.53E+06
227Ac 1.32E+01 59Ni 1.29E+04
228Ra 2.31 E+03 60Co 3.70E+05
229Th 5.43E+01 63Ni 2.37E+06
231Pa 3.85E+01 79Se 1.13E+04
232Th 5.54E+02 90Sr 8.00E+08
232U 130E+03 90Y 7.70E+08

233U 1.03E+04 93mNb 1.52E+05
234U 5.99E+03 93Zr 1.92E+05
235U 2.31E+02 99Tc 7.10E+06



BY: E. Berrios

DATE: 12104102

CALCULATION SHEET

SUBJECT: Uodated Emissions Run Feed Vector

PROJECT: RPP-WTP

JOB NO.: 24590
CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 40

Appendix B HLW Calculations



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 41

SUBJECT: Updated Emissions Run Feed Vector

Table B-1 HLW Chemical Analytes Feed Quantities in kg

Tank
Analyte Unit

AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107

Ag k 1.17E+02 2.52E+01 4.88E+01 2.37E+02 1.06E+03 2.63E+01 2.98E+01 2.42E+01 2.94E+02

Al kg 2.71E+04 3.87E+04 1.61E+04 1.99E+04 9.01E+04 1.83E+03 2.28E+04 3.59E+03 5.86E+04

As kg 9.37E+00 2.09E+01 1.73E+01 8.60E+00 4.87E+01 8.79E-01 5.95E+00 1.50E+01 9.95E+00

B kg 1.21E+02 3.52E+01 7.83E+01 1.52E+02 1.79E+03 8.98E+00 2.90E+01 8.06E+00 2.08E+02

Ba k 2.63E+02 6.84E+02 1.94E+02 0.00E+00 1.47E+02 1.52E+01 2.09E+01 8.27E+00 7.29E+02

Be kg 2.17E+00 2.63E+00 2.75E+00 1.97E+00 3.81E+01 1.10E-01 2.04E+00 1.11Ei00 1.56E+00

Bi k. 2.13E+00 1.52E+02 1.97E+01 2.53E+01 4.80E+01 1.11E-01 2.80E+03 1.60E+00 1.04E+04

Ca kg 1.19E+03 4.59E+03 0.00E+00 6.92E+02 2.98E+03 7.85E+01 1.07E+03 9.05E+02 1.24E+03

Cd kg 6.18E+01 1.03E+02 1.88E+03 2.71E+03 1.03E+03 2.11E+00 1.20E+02 2.94E+01 9.52E+01

Ce kg 2.96E+02 7.13E+02 2.30E+02 1.41E+02 7.09E+01 2.34E+01 3.91E+01 1.50E+01 7.79E+02

C1 kg 1.65E+02 1.24E+02 2.92E+01 9.39E+01 7.99E+02 3.78E+00 1.60E+03 5.58E+02 8.70E+02

CN k 0.00E+00 0.00E+00 0.00E+00 5.64E+00 2.09E+01 3.53E-01 0.00E-+-00 0.00E+00 6.11E+00

Co k 1.56E+01 2.37E+01 1.23E+01 1.13E+01 9.74E+00 1.11E+00 7.915+00 3.00E+00 2.65E+01

Cr kg 1.20E+03 1.48E+03 1.64E+02 4.56E+02 1.46E+03 5.71E+01 1.34E+04 1.61E+02 9.30E+02

Cu kg 9.75E+01 2.01E+02 6.37E+01 3.80E+01 1.34E+02 6.86E+00 1.85E+01 1.45E+01 2.28E+02

F k 9.48E+02 2.49E+02 1.41E+03 4.79E+02 3.46E+04 2.38E+00 5.92E+02 7.88E+02 6.39E+03

Fe kg 3.57E+04 8.69E+04 2.21E+04 2.32E+04 2.76E+04 3.05E+03 7.61E+03 2.28E+03 1.03E+05

Hg kg 1.20E+01 1.13E+02 5.58E-01 3.33E+00 8.29E+03 4.39E+00 5.82E+00 0.00E+00 6.70E+01

K kg 2.93E+02 5.23E+02 9.56E+02 1.51E+03 1.33E+03 2.11E+01 7.63E+02 1.75E+03 4.47E+02

La kg 1.23E+03 1.12E+03 9.85E+02 7.93E+02 4.87E+01 1.23E+01 4.82E+01 2.00E+01 2.70E+02

Li k 2.57E+00 4.34E+01 1.70E+02 1.65E+00 6.05E+00 1.33E+00 2.49E+01 3.11E+00 1.67E+02

Mg kg 5.02E+02 1.74E+03 1.78E+02 1.78E+02 2.06E+02 2.02E+01 2.33E+02 2.00E+02 4.77E+02

Mn kg 2.04E+03 1.15E+04 2.84E+02 5.08E+02 7.01E+03 7.59E+02 1.78E+03 7.87E+02 5.02E+03

Mo k 1.19E+01 9.17E+00 1.23E+01 2.02E+01 2.40E+01 3.85E-01 0.00E+00 1.29E+01 4.58E+01

Na k 4.78E+04 5.33E+04 2.63E+04 2.67E+04 1.78E+05 2.45E+03 7.46E+04 3.31E+04 9.52E+04

Nd k 7,41E+02 1.02E+03 5.99E+02 4.90E+02 1.07E+02 3.53E+01 6.83E+01 1.50E+01 6.33E+02

NH3 kg 3.62E+02 1.63E+03 0.00E+00 0.00E+00 2.25E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Ni kg 1.33E+03 2.11E+03 1.37E+03 1.46E+03 2.63E+03 1.06E+02 2.27E+02 6.29E+01 3.09E+03

N02 kg 135E+04 5.16E+01 1:10E+04 1.67E+04 3.66E+04 8.08E+01 2.31E+04 1.01E+04 3.53E+04

N03 kg 1.14E+03 2.91E+01 1.03E+04 6.87E+03 1.96E+04 1.18E+01 4.26E+04 1.75E+04 4.78E+04

OH k 0.00E+00 0.00E+00 1.39E+03 2.02E+03 0.00E+00 0.00E+00 4.11E+03 1.27E+03 2.29E+05

Oxalate kg 1.92E+04 1.77E+03 1.47E+03 1.49E+03 5.61E+03 6.92E+01 3.36E+04 6.14E+02 7.36E+02



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12104102 SHEET REV: OA

SHEET NO.: 42

SUBJECT: Uodated Emissions Run Feed Vector

Tank
Analyte Unit

AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107

Pb k 9.56E+02 3.52E+03 8.57E+01 2.71E+02 8.36E+02 1,57E+02 5.53E+02 8.16E+01 1.01E+04

Pd kg 0.00E+00 0.00E+00 3.74E-04 1.62E+01 0.00E+00 3.88E-01 0.00E+00 0.00E+00 0.00E+00

P04 kg 3.45E+03 9.04E+03 1.06E+02 6.31E+02 3.21E+03 3.75E+02 6.46E+03 1.77E+02 5.88E+04

Pr kg 0.00E+00 3.01E+02 1.28E+02 9.27E+01 7.00E+01 1.26E+01 O.00E+00 0,00E+00 2.08E+02

Rb k 5.93E-01 O.00E+00 3.74E+00 1.39E+00 2.67E+02 9.07E-02 2.41E+01 0.00E+00 8.43E-01

Rh k 6.85E+00 O.00E+00 4.70E+01 9.77E+00 1.44E+02 8.92E-01 0.00E+00 0.00E+00 4.36E+01

Ru kg 0.00E+00 4.36E+02 3.79E+02 4.37E+01 O.OOE+00 1.83E+01 0.00E+00 0.00E+00 9.51E+02

Sb kg 1.18E+01 2:38E+00 2.15E+00 9.88E+00 5.71E+00 9.97E-02 1.81E+00 9.03E+00 2.41E+00

Se kg 1.96E+01 5.02E-01 7.16E+00 2.79E+00 3.92E+01 2.IIE-02 5.90E+00 1.13E+01 5.01E+00

Si kg 4.31E-t-02 1.13E+02 4.47E+02 2.49E+03 1.02E+04 4.15E+01 9.40E+02 4.78E+02 1.87E+03

S04 kg 3.04E+03 1.51E+03 7.59E+03 7.05E+03 3.42E+03 6.06E-+-01 1.94E+03 7.36E+02 8.43E+03

Sr k 6.68E+01 2.28E+02 9.17E+01 4.79E+01 8.75E+01 6.49E+00 3.84E+01 5.31E+00 2.57E+02

Ta k O.00E+00 0.00E+00 2.15E+00 6.53E-01 1.75E+00 8.79E-02 2.49E+00 0.00E+00 8.47E-01

Te kg 0.00E+00 9.48E+41 2.36E+01 1.54E+01 O.00E+00 3.98E+00 1.48E+00 0.00E+00 1.80E+02

Th kg O.00E+00 4.53E+02 7.78E+01 8.93E+01 5.10E+04 1,89E+01 3.29E+02 1.50E+01 6.61E+02

Ti kg 3.52E+01 1.10E+02 9.62E+00 1.06E+01 9.80E+01 4.09E+00 1.20E+01 1.60E+01 1.24E+02

TIC as C03 kg 8.09E+04 5.45E+04 7.50E+03 1.90E+04 4.84E+04 3.25E+03 1.14E+04 1.31E+04 1.14E+04

Tl kg 5.61E-01 2.96E+00 2.15E+00 6.53E-01 9.74E+01 1.24E-01 4.60E-01 3.00E+01 5.43E+00

U total kg 4.67E+02 2.35E+03 1.63E+03 3.50E+03 3.53E+04 4.1IE+01 6.77E+02 6.91E+03 9.29E+03

V kg 9.80E+00 2.98E+01 5.35E+00 8.32E+00 2.72E+01 1.37E+00 9.06E+00 7.53E+00 2.51E+01

W k 0.00E+00 0.00E+00 O.00E+00 4.84E+00 9.60E+02 0.00E+00 0.00E+00 O.00E+00 6.75E+02

Y k O.00E+00 9.81E+01 0.00E+00 3.41E+01 2.82E+01 4.46E+90 1.13E+01 1.50E+00 9.48E+01

Zn kg 5.33E+01 1.52E+02 2.56E+01 2.45E+01 6.08E+02 4.36E+00 9.85E+00 2.80E+01 1.77E+02

Zr kg 6.93E+02 2.86E+01 7.85E+03 3.81E+03 6.49E+04 2.65E+00 7.51E+01 2.10E+03 7.39E+01



BY: E. Berrios

DATE: 12/04102

CALCULATION SHEET

SUBJECT: Uodated Emissions Run Feed Vector "

Table B-2 HLW Chemical Analytes Feed Quantities in moles

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: QA

SHEET NO.: 43

Analyte MW Unit Tank

g/mol AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 Max Conc *

A g 107.8 mol 1.08E+03 2.34E+02 4.52E+02 2.20E+03 9.82E+03 2.44E+02 2.76E+02 2.24E+02 2.72E+03 9.82E+03

Al 26.9 mol 1.00E+06 1.43E+06 5.96E+05 7.37E+05 3.34&,-06 6.78E+04 8.44E+05 1.33E+05 2.17E+06 3.34E+06

As 74.9 mol 1.25E+02 2.79E+02 2.31E+02 1.15E+02 6.50E+02 1.17E+01 7.94E+01 2.00E+02 1.33E+02 6.50E1-02

B 10.8 mot 1.12E+04 3.26E+03 7.25E+03 1.41E+04 1.66E+05 8.31E+02 2.69E+03 7.46E+02 1.93E+04 1.66E+05

Ba 137.3 mol 1.92E+03 4.98E+03 1.41E+03 0.00E+00 1.07E+03 1.11E+02 1.52E+02 6.02E+01 5.31E+03 5.31E+03

Be 9.0 mot 2.41E+02 2.92E+02 3.06E+02 2.19E+02 4.23E+03 1.22E+01 2.27E+02 1.23E+02 1.73E+02 4.23E+03

Bi 208.9 mot 1.02E+01 7.27E+02 9.43E+01 1.21E+02 2.30E+02 5.31E-01 1.34E+04 7.66E+00 4.98E+04 4.98E+04

Ca 40.0 mol 2:97E+04 1.14E+05 0.00E+00 1.73E+04 7.43E+04 1.96E+03 2.67E+04 2.26E+04 3.09E+04 1.14E+05

Cd 112.4 mol 5.50E+02 9:16E+02 1.67E+04 2.41E+04 9.16E+03 1.88E+01 1.07E+03 2.62E+02 8.47E+02 2.41 E+04

Ce 140.1 mol 2.11E+03 5.09E+03 1.64E+03 1.01E+03 5.06E+02 1.67E+02 2.79E+02 1.07E+02 5.56E+03 5.56E+03

Cl 35.4 mol 4.65E+03 3.49E+03 8.23E+02 2.65E+03 2.25E+04 1.06E+02 4.51E+04 1.57E+04 2.45E+04 4.51E+04

CN 26.0 mol 0.DOE+00 0.00E+00 0.00E+00 2.17E+02 8.04E+02 1.36E+01 0.00E+00 0.00E+00 2.35E+02 8.04E+02

Co 58.9 mol 2.65E+02 4.02E+02 2.09E+02 1.92E+02 1.65E+02 1.88E+01 1.34E+02 5.09E+01 4.50E+02 4.50E+02

Cr 51.9 mol 2.31E+04 2.85E+04 3,15E+03 8.77E+03 2.81E+04 1.10E+03 2.58E+05 3.09E+03 1.79E+04 2.58E+05

Cu 63.5 mol 1.54E+03 3.17E+03 1.00E+03 5.98E+02 2.11E+03 1.08E+02 2.91E+02 2.28E+02 3.59E+03 3.59E+03

F 18.9 mol 4.99E+04 1.31E+04 7.42E+04 2.52E+04 1.82E+06 1.25E+02 3.12E+04 4.15E+04 3.36E+05 1.82E+06

Fe 55.8 mol 6.40E+05 1.56E+06 3.96E+05 4.16E+05 4.95E+05 5.47E+04 1.36E+05 4.09E+04 1.85E+06 1.85E+06

Hg 200.6 mol 5.98E+01 5.63E+02 2.78E+00 1.66E+01 4.13E+04 2.19E+01 2.90E+01 0.00E+00 3.34E+02 4.13E+04

K 39.1 mot 7.49E+03 1.34E+04 2.45E+04 3.86E+04 3.40E+04 5.40E+02 1.95E+04 4.47E+04 1.14E+04 4.47E+04

La 138.9 mot 8.86E+03 8.06E+03 7.09E+03 5.71E+03 3.51E+02 8.86E+01 3.47E+02 1.44E+02 1.94E+03 8.86E+03

Li 6.9 mol 3.72E+02 6.29E+03 2.46E+04 2.39E+02 8.77E+02 1.93E+02 3.61E+03 4.51E+02 2.42E+04 2.46E+04

Mg 24.3 mol 2.07E+04 7.16E+04 7.33E+03 7.33E+03 8.48E+03 8.31E+02 9.59E+03 8.22E+03 1.96E+04 7,16E+04

Mn 54.9 mot 3.72E+04 2.09E+05 5.17E+03 9.25E+03 1.28E+05 1.38E+04 3.24E+04 1.43E+04 9.14E+04 2.09E+05

Mo 95.9 mol 1.24E+02 9.56E+01 1.28E+02 2.11E+02 2.50E+02 4.01E+00 0.00E+00 1.35E+02 4.78E+02 4.78E+02

Na 22.9 mol 2.08E+06 2.32E+06 1.14E+06 1.16E+06 7.74E+06 1.07E+05 3.24E+06 1.44E+06 4.14E+06 1.07E+05

Nd 144.2 mol 5.14E+03 7.07E+03 4.15E+03 3.40E+03 7.42E+02 2.45E+02 4.74E+02 1.04E+02 4.39E+03 7.07E+03

NH3 17 mot 2.13E+04 9.59E+04 0.00E+00 0.00E+00 1.32E+04 0.00E+00 0.00E+00 O.00E+00 0.00E+00 9.59E+04

Ni 58.7 mol 2.27E+04 3.59E+04 2.33E+04 2.49E+04 4.48E+04 1.81E+03 3.87E+03 1.07E+03 5.26E+04 5.26E+04

N02 46.0 mol 2.93E+05 1.12E+03 2.39E+05 3.63E+05 7.96E+05 1.76E+03 5.02E+05 2.20E+05 7.67E+05 7.96E+05

N03 62.0 mol 1.84F.+04 4.69E+02 1.66E+05 1.11E+05 3.16E+05 1.90E+02 6.87E+05 2.81E+05 7.71E+05 7.71E+05

OH 17.0 mol 0.00E+00 0.00E+00 8.18E+04 1.19E+05 0.00E+00 0.00E+00 2.42E+05 7.47E+04 1.35E+07 1.35E+07



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 44

SUBJECT: Updated Emissions Run Feed Vector

Analyte MW Unit Tank

glmol AY-101 AY-102 AZr101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 Max Conc *

Oxalate 88.0 mol 2.18E+05 2.01E+04 1.67E+04 1.69E+04 6.38E+04 7.86E+02 3.82E+05 6.98E+03 8.36E+03 3.82E+05

Pb 207.2 mol 4.61E+03 1.70E+04 4.14E+02 1.31E+03 4.03E+03 7.58E+02 2.67E+03 3.94E+02 4.87E+04 4.87E+04

Pd 105.4 mol 0.00E+00 0.00E+00 3.52E-03 1.52E+02 0.00E+00 3.65E+00 0.00E+00 0.00E+00 0.00E+00 1.52E+02

P04 94.9 mol 3.63E+04 9.52E+04 1.12E+03 6.64E+03 3.38E+04 3.95E+03 6.80E+04 1.86E+03 6.19E+05 6.19E+05

Pr 140.9 mol 0.00E+00 2.14E+03 9.08E+02 6.58E+02 4.97E+02 8.94E+01 0.00E+00 0.00E+00 1.48E+03 2.14E+03

Rb 85.5 mol 6.94E+00 0.00E+00 4.37E+01 1.63E+01 3.12E+03 1.06E+00 . 2.82E+02 0.00E+00 9.86E+00 3.12E+03

Rh 102.9 mol 6.66E+01 0.00E+00 4.57E+02 9.49E+01 1.40E+03 8.67E+00 0.00E+00 0.00E+00 4.24E+02 1.40E+03

Ru 101.1 mol 0.00E+00 4.31E+03 3.75E+03 4.32E+02 O:00E+00 1.81E+02 0.00E+00 0.00E+00 9.41E+03 9.41E+03

Sb 121.7 mol 9.69E+01 1.95E+01 1.77E+01 8.11E+01 4.69E+01 8.19E-01 1.49E+01 7.41E+01 1.98E+01 9.69E+01

Se 78.9 mol 2.48E+02 6.35E+00 9.06E+01 3.53E+01 4.96E+02 2.67E-01 7.47E+01 1.43E+02 6.34E+01 4.96E+02

Si 28.1 mol 1.53E+04 4.02E+03 1.59E+04 8.86E+04 3.63E+05 1.48E+03 3.35E+04 1.70E+04 6.65E+04 3.63E+05

S04 96.1 mol 3.16E+04 1.57E+04 7.90E+04 7.34E+04 3.56E+04 6.31E+02 2.02E+04 7.66E+03 8,77E+04 8.77E+04

Sr 87.6 mol 7.63E+02 2.60E+03 1.05E+03 5.47E+02 9.99E+02 7.41E+01 4.38E+02 6.06E+01 2.93E+03 2.93E+03

Ta 180.9 mol 0.00E+00 0.00E+00 1.19E+01 3.61E+00 9.67E+00 4.86E-01 1.38E+01 0.00E+00 4.68E+00 1.38E+01

Te 127.6 mol 0.00E+00 7.43E+02 1.85E+02 1.21E+02 0.00E+00 3.12E+01 1.16E+01 0.00E+00 1.41E+03 1.41E+03

Th 232.0 mol 0.00E+00 1.95E+03 3.35E+02 3.85E+02 2.20E+05 8.15E+01 1.42E+03 6.48E+01 2.85E+03 2.20E+05

Ti 47.9 mol 7.35E+02 2.30E+03 2.01E+02 2.21E+02 2.05E 103 8.54E+01 2.51 E+02 3.33E+02 2.59E+03 2.59E+03

TIC as C03 60.0 mol 1.35E+06 9.08E+05 1.25E+05 3.17E+05 8.07E+05 5.42E+04 1.90E+05 2.19E+05 1.90E+05 1.35E+06

TI 204.4 mol 2.74E+00 1.45E+01 1.05E+01 3.19E+00 4.77E+02 6.07E-01 2.25E+00 1.47E+02 2.66E+01 4.77E+02

U total 238.0 mol 1.96E+03 9.87E+03 6.85E+03 1.47E+04 1.48E+05 1.73E+02 2.84E+03 2.90E+04 3.90E+04 1.48E+05

V 50.9 mol 1.93E+02 5.85E+02 1.05E+02 1.63E+02 5.34E+02 2.69E+01 1.78E+02 1.48E+02 4.93E+02 5.85E+02

W 183.9 mol 0.00E+00 0.00E+00 0.00E+00 2.63E+01 5.22E+03 0.00E+00 0.00E+00 0.00E+00 3.67E+03 5.22E+03

Y 88.9 mol 0.00E+00 1,10E+03 0.00E+00 3.84E+02 3.17E+02 5.02E+01 1.27E+02 1.69E+01 1.07E+03 1.10E+03

Zn 65.4 mo1 8.15E+02 2.32E+03 3.91E+02 3.75E+02 - 9.30E+03 6.67E+01 1.51E+02 4.28E+02 2.71E+03 9.30E+03

Zr 91.2 mol 7.60E+03 3.14E+02 8.61E+04 4.18E+04 7.12E+05 2.91E+01 8.23E+02 2.30E+04 8.10E+02 7.12E+05

* Except for Na which is the minimum concentration



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12104/02 SHEET REV: OA

SHEET NO.: 4¢

SUBJECT: Updated Emissions Run Feed Vector

Table B-3 HLW Radionuclide Feed Quantities in Curies

Analyte Unit Tank

AY-101 AY-102 AL-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 MAX

106Ru Ci 6.53E-02 7.54E-03 3.86E+02 6.21E+02 1.80E-04 5.77E-06 1.35E-05 1.65E-06 1.13E-02 6.21E+02

113mCd Ci 1.75E+03 4.83E+00 1.93E+03 8.16E+02 1.93E+01 5.84E+00 1.60E+01 1.50E+00 1.19E+03 1.93E+03

125Sb Ci 1.34E+01 1.55E+00 6.18E+03 4.93E+03 1.77E+02 4.01E-01 7.54E+00 8.23E-01 7.42E+00 6.18E+03

126Sn Ci 2.80E+01 2.78E-01 2.31E+01 1.25E+01 1.72E+00 1.81E+00 5.31E-01 4.63E-02 6.37E+01 6.37E+01

1291 Ci 9.40E-02 8.43E-03 1.17E-01 1.40E+00 7.53E-01 8.28E-03 9.30E-02 2.89E-02 4.83E-02 1.40E+00

134Cs Ci 8.07E-02 2.14E+02 2.81E+02 4.47E+02 4.49E-02 1.00E-02 1.03E-01 2.07E-02 4.90E-01 4.47E+02

137Cs Ci 5.30E+04 1.61E+05 2.98E+05 4.92E+05 9.55E+04 1,14E+04 6.54E+04 1.33E+04 6.35E+04 4.92E+05

137mBa Ci 5.02E+04 1.53E+05 2.82E+05 4.66E+05 9.03E+04 1.08E+04 6.19E+04 1.25E+04 6.01E+04 4.66E+05

14C Ci 8.70E-01 1.74E-01 4.72E-01 4.80E-01 1.86E+90 8.28E-03 5.58E-01 1,27E+00 3.80E+00 3.80E+00

151Sm Ci 4.29E+05 1.51E+03 1.60E+05 6.69E+04 9.39E+03 1.01E+04 2.94E+03 2.55E+02 6.36E+05 6.36E+05

152Eu Ci 0.00E+00 6.13E+01 1.31E+02 5.23E+01 2.43E+00 2.85E+00 7.49E-01 7.70E-02 1.17E+02 1.31E+02

154Eu Ci 4.69E+03 6.77E+03 1.35E+04 7.29E+03 1.10E+03 2.64E+02 1.91E+02 8.75E+00 1.60E+03 1.35E+04

155Eu Ci 2,28E+03 5.53E+03 1.74E+04 1.30E+04 8.05E+02 1.82E+02 1.05F,+02 2.41E+00 1.04E+03 1.74E+04

226Ra Ci 1.02E-02 3.66E-03 2.32E-04 8.50E-05 6.27E-03 3.93E-04 3.92E-05 3.07E-06 2.16E-02 2.16E-02

227Ac Ci 5.69E-02 1.29E-02 2.61E-03 7.40E-04 1.09E+02 2.21E-03 4.09E-04 3.14E-05 1.41E-01 1.09E+02

228Ra Ci 4.11E-02 3.42E-02 3.11E-03 5.30E-03 2.25E+01 2.46E-05 3.02E-02 3.70E-03 4.85E-02 2.25E+01

229Th Ci 6.53E-04 6.93E-06 1.94E-06 6.83E-07 9.41E-01 2.10E-05 6.77E-04 1.57E-04 2.43E-03 9.41E-01

231Pa Ci 7.44E-02 3.90E-04 7.77E-03 1.77E-03 2.40E+02 2.82E-03 1.08E-03 8.46E-05 1.92E-01 2.40E+02

23211 Ci 3.82E-02 6.02E-02 8.12E-03 9.83E-03 4.99E+00 2.53E-03 3.23E-02 8.24E-04 7.28E-02 4.99E+00

232U Ci 9.37E-02 2.55E-04 2.77E-02 1.07E-02 1.93E+01 1.65E-04 1.04E-01 2.60E-03 5.45E-03 1.93E+01

233U Ci 3.85E-01 3.72E-06 1.13E-01 4.17E-02 4.13E+02 6.81E-04 4,27E-01 7.83E-03 2.26E-02 4.13E+02

234U Ci 1.71E-01 1.04E+00 7.86E-01 2.89E+00 2.08E+01 1.34E-02 2.38E-01 3.35E+00 5.63E-01 2.08E+01

235U Ci 6.94E-03 4.01E-02 2.99E-02 6,88E-02 6.03E-01 5.73E-04 9.99E-03 1.27E-01 1.37E-01 6.03E-01

236U Ci 5.87E-03 7.55E-02 6.37E-02 1.41E-01 6.48E-01 2.39E-04 5.78E-03 2.76E-01 8.92E-02 6.48E-01

237Np Ci 1.59E-01 3.95E+00 1.34E+01 1.31E+01 4.40E+00 1.66E-01 7.44E-01 5.29E-02 8.07E-02 1.34E+01

238Pu Ci 1.91E+02 5.26E+02 1.33E+02 1.79E+02 2.28E+02 3.48E+00 5.55E+02 5.14E+01 6.81E+01 5.55E+02

238U Ci 1.56E-01 8,00E-01 5.44E-01 1.16E+00 1.17E+01 1.37E-02 2.26E-01 2.30E+00 3.10E+00 1.17E+01

239Pu Ci 4.89E+02 1.64E+03 1.15E+03 1.54E+03 5.47E+03 7.52E+01 3.82E+03 4.40E+02 2.16E+03 5.47E+03

240Pu Ci 1.48E+02 3.55E+02 3.46E+02 4.58E+02 1.08E+03 1.54E+01 8.61E+02 1.34E+02 3.93E+02 1.08E+03



BY: E. Berr(os

DATE: 12/04/02

CALCULATION SHEET

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 46

Analyte Unit Tank

AY-]Ol AY-102 AZ-101 A7r102 C-104 C-106 SY-102 AW-104 C-107 MAX

241Am Ci 8.79E+03 7.62E+03 2.55E+04 1.88E+04 6.35E+03 2.25E+02 2.35E+04 5.28E+01 6.75E+03 2.55E+04

241Pu Ci 2.69E+03 4.42E+03 1.02E+04 1.32E+04 1.48E+04 1.84E+02 3.27E+03 3.96E+03 3.73E+03 1.48E+04

242Cm Ci 1.17E+01 1.40E+01 2.30E+01 6.52E+00 5.38E+00 3.42E-01 5.15E-02 9.84E-04 5.37E+00 2.30E+01

242Pu Ci 2.67E-02 4.27E-02 5.35E-02 6.57E-02 9.48E-02 1.64E-03 2.05E-01 2.07E-02 2.74E-02 2.05E-01

243Am Ci 8.83E-01 5.60E-0I 5.40E+00 5.61E+00 3.12E-01 2.02E-03 3.96E-01 3.75E-05 3.47E-01 5.61E+00

243Cm Ci 1.19E+00 1,27E+00 3.36E+00 8.39E-01 4.31E-01 2.74E-02 4.61E-01 1.35E-04 4.21E-01 3.36E+00

244Cm Ci 4.08E+01 3.03E+01 7.53E+01 4.08E+01 1.50E+01 5.82E-01 1.10E+01 5.89E-04 1.56E+01 7.53E+01

3H Ci 2,38E+00 731E+00 4.0JE+00 1.22E+Oi S.6iE+0i i.45E-Oi 6.85E-u"i r,nnnTVV ^nnrMc.77nrv, fLtC1/11. v .

59Ni Ci 1.58E+02 1.10E+02 2.68E+01 1.07E+01 4.58E+00 6.13E+00 2.58E-01 1.66E-02 3.22E+02 3.22E+02

60Co Ci 4.36E+02 5.81E-01 1.09E+03 7.80E+02 2.72E+02 2.46E-01 8.13E+00 4.03E-01 2.47E+02 1.09E+03

63Ni Ci 1.48E+04 1.04E+04 2.95E+03 1.19E+03 4.29E+02 5.71E+02 2.40E+01 1.56E+00 3.01E+04 3.01E+04

79Se Ci 1.37E+01 4.39E-02 4.67E-01 3.51E-01 6.40E+00 2.77E-01 8.79E-02 7.66E-03 1.79E+01 1.79E+01

90Sr Ci 1.38E+06 5.27E+06 4.94E+06 2.98E+06 4.84E+05 2.82E+05 6.73E+04 1.09E+03 2.24E+06 5.27E+06

90Y Ci 1.38E+06 5.27E+06 4.94E+06 2.98E+06 4.84E+05 2.82E+05 6.73E+04 1.09E+03 2.24E+06 5.27E+06

93mNb Ci 4.99E+02 1.70E+00 1.33E+02 5.25E+01 9.90E+00 1.08E+01 3.50E+00 3.04E-01 6.98E+02 6.98E+02

93Zr Ci 6.09E+02 1.98E+00 2.35E+02 9.69E+01 1.16E+01 1.16E+01 4.31E+00 3.78E-01 7.75E+02 7.75E+02

99Tc Ci 4.55E+01 1.39E+01 6.41E+91 8.99E+01 5.79E+01 1.03E+00 1.27E+02 1.49E+01 3.79E+01 1,27E+02



BY: E. Berrios

DATE: 12/04/02

CALCULATION SHEET

SUBJECT: Uodated Emissions Run Feed Vector

Table B-4 HLW Waste Oxide Mass Calculation

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 47

Analyte Max Cone
mol

MW

glmol
Mass

g

Charge #

oxygens/m
ol oxide

Mass of O
grams

Contract Max

g/100 g w. ox
Feed

Quantity

Ag 9.82E+03 107.87 1.06E+06 1 0.5 7.86E+04 0.55 3.50E+06

Al 3.34E+06 27 9.01E+07 3 1.5 8.01E+07 14 8.90E+07

As 6.50E+02 74.92 4.87E+04 5 2.5 2.60E+04 0.16 1.02E+06

B 1.66E+05 10.81 1.79E+06 3 1.5 3.98E+06 1.3 8.26E+06

Ba 5.31E+03 137.3 7.29E+05 2 1 8.50E+04 4.5 2.86E+07

Be 4.23E+03 9 3.81E+04 2 1 6.77E+04 0.065 4.13E+05

Bi 4.98E+04 209 1.04E+07 3 1.5 1.19E+06 2.8 1.78E+07

Ca 1.14E+05 40.1 4.59E+06 2 1 1.83E+06 7.1 4.51E+07

Cd 2.41E+04 112.4 2.71E+06 2 1 3.86E+05 4.5 2.86E+07

Ce 5.56E+03 140.1 7.79E+05 3 1.5 1.33E+05 0.81 5.15E+06

Cl 4.51E+04 35.5 0.00E+00 -1 0 0.00E+00 0.33 2.10E+06

CN 8.04E+02 26 0.00E+00 -1 0 0.00E+00 1.6 1.02E+07

co 4.50E+02 58.9 2.65E+04 3 1.5 1.08E+04 0.45 2.86E+06

Cr 2.58E+05 52 1,34E+07 3 1.5 6.18E+06 0.68 4.32E+06

Cu 3.59E+03 63.5 2.28E+05 2 1 5.74E+04 0.48 3.05E+06

F 1.82E+06 19 0.00E+00 -1 0 0.00E+00 3.5 2.23E+07

Fe 1.85E+06 55.8 1.03E+08 3 1.5 4.43E+07 29 1.84E+08

Hg 4.13E+04 200.6 8.2913+06 2 1 6.61E+05 0.1 6.36E+05

K 4.47E+04 39.1 1.75E+06 1 0.5 3.58E+05 1.3 8.26E+06

La 8.86E--03 138.9 1.23E+06 3 1.5 2.13E+05 2.6 1.65E+07

Li 2.46E+04 6.9 1.70E+05 1 0.5 1.97E+05 0.14 8.90E+05

Mg 7.1613+04 24.3 1.74E+06 2 1 1.1513+06 2.1 1.34E+07

Mn 2.09E+05 54.9 1.15E+07 4 2 6.70E+06 6.5 4.13E+07

Mo 4.7813+02 95.9 4.58E+04 6 3 2.29E+04 0.65 4.13E106

Na 1.07E+05 23 2.45E+06 1 0.5 8.52E+05 19 1.21E+08

Nd 7.0713+03 144.2 1.02E+06 3 1.5 1.70E+05 1.7 1.08E+07

NH3 9.5913+04 17 0.00E+00 0 0 0.00E+00 1.6 1.0213+07

Ni 5.26E+04 58.7 3.09E+06 2 1 8.42E+05 2.4 1.53E+07

N02 7.96E+05 46 0.00E+00 -1 0 0,00E+00 (no2/no3 0.00E+00

N03 7.71E+05 62 0.00E+00 -1 0 0.00E+00 36 2.29E+08

OH 135E+07 17 0.00E+00 -1 0 0.00E+00 N/A* 0.00E+00



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 48

SUBJECT: Updated Emissions Run Feed Vector

Anatyte Max Cone

mol

MW

g/mol

Mass

g

Charge #

oxygens/m

ol oxide

Mass of 0

grams

Contract Max

g/100 g w. ox

Feed

Quantity

Oxalate 3.82E+05 88 0.00E+00 -2 0 0.00E+00 11 6.99E+07

Pb 4.87E+04 207.2 1.01 E+07 2 1 7.80E+05 1.1 6.99E+06

Pd 1.52E+02 106.4 1.62E+04 2 1 2.44E+03 0.13 8.26E+05

P04 6.19E+05 95 0.00E+00 -3 0 0.00E+00 N/A* 0.00E+00

Pr 2.14E+03 140.9 3.01E+05 4 2 6.84E+04 0.35 2.23E+06

Rb 3.12E+03 85.5 2.67E+05 1 0.5 2.50E+04 0.19 1.21E+06

Rh 1.40E+03 102.9 1.44E+05 3 1.5 3.36E+04 0.13 8.26E+05

Ru 9.41E+03 101.1 9.51E+05 4 2 3.01E+05 0.35 2.23E+06

Sb 9.69E+01 121.8 1.18E+04 3 1.5 2.33E+03 0.84 5.34E+06

Se 4.96E+02 79 3.92E+04 4 2 1.59E+04 0.52 3.31E+06

Si 3.63E+05 28.1 1,02E+07 4 2 1.16E+07 19 1.21E+08

S04 8.77E+04 96.1 0.00E+00 -2 0 0.00E+00 N/A* 0.00E+00

Sr 2.93E+03 87.6 2.57E+05 2 1 4.69E+04 0.52 3.31E+06

Ta 138E+01 180.9 2.49E+03 5 2.5 5.51E+02 0.03 1.91E+05

Te 1.41E+03 127.6 1.80E+05 4 2 4.51E+04 0.13 8.26E+05

Th 2.20E+05 232 5.10E+07 4 2 7.03E+06 5 3.18E+07

Ti 2.59E+03 47.9 1.24E+05 4 2 8.28E+04 1.3 8.26E+06

TIC as C03 1.35E+06 60 O.OOE+00 -2 0 0.00E+00 30 1.91E+08

Tl 4.77E+02 204.4 9.74E+04 5 2.5 1.91E+04 0.45 2.86E+06

U total 1.48E+05 238 3.53E+07 6 3 7.12E+06 14 8.90E+07

V 5.85E+02 50.9 2.98E+04 3 1.5 1.41E+04 0.032 2.03E+05

W 5.22E+03 183.9 9.60E+05 6 3 2.51E+05 0.24 1.53E+06

Y 1.10E+03 88.9 9.81E+04 3 1.5 2.65E+04 0.16 1.02E+06

Zn 9.30E+03 65.4 6.08E+05 2 1 1.49E+05 0.42 2,67E+06

Zr 7.12E+05 91.2 6.49E+07 4 2 2.28E+07 15 9.54E+07

* N/A = not available

Total Mass

4.36E+08 g mass
4.36E+05 kg
6.46E+05 kg

2.OE+UB g U

2.0E+05 kg 0
6.36E+08 g



BY: E. Berrios

DATE: 12/04/02

CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 49

SUBJECT: Updated Emissions Run Feed Vector

Table B-5 Chemical Analytes Feed Quantity Comparison

Analyte Actual (g) SOW max Selected Source

A 1.06E+06 3.50E+06 3.50E+06 SOWM

Al 9.01E+07 8.90E+07 8.90E+07 SOWM

As 4.87E+04 1.02E+06 1.02E+06 SOWM

B 1.79E+06 8.26E+06 8.26E+06 SOWM

Ba 7.29E+05 2.86E+07 2.86E+07 SOWM

Be 3.81E+04 4.13E+05 4.13E+05 SOWM

Bi 1.04E+07 1.78E+07 1.78E+07 SOWM

Ca 4.59E+06 4.51E+07 4.51E+07 SOWM

Cd 2.71E+06 2.86E+07 2.86E+07 SOWM

Ce 7.79E+05 5.15E+06 5.15E+06 SOWM

Cl 1.60E+06 2.10E+06 2.10E+06 SOWM

CN 2.09E+04 1.02E+07 1.02E+07 SOWM

Co 2.65E+04 2.86E+06 2.86E+06 SOWM

Cr 1.34E+07 4.32E+06 4.32E+06 SOWM

Cu 2.28E+05 3.05E+06 3.05E+06 SOWM

F 3.46E+07 2.23E+07 2.23E+07 SOWM

Fe 1.03E+08 1.84E+08 1.84E+08 SOWM

H 8.29E+06 6.36E+05 6.36E+05 SOWM

K 1.75E+06 8.26E+06 8.26E+06 SOWM

La 1.23E+06 1.65E+07 1.65E+07 SOWM

Li 1.70E+05 8.90E+05 8.90E+05 SOWM

M 1.74E+06 1.34E+07 1.34E+07 SOWM

Mn 1.15E+07 4.13E+07 4.13E+07 SOWM

Mo 4.58E+04 4.13E+06 4.13E+06 SOWM

Na 2.45E+06 1.21E+08 1.21 E+08 SOWM

Nd 1.02E+06 1.08E+07 1.08E+07 SOWM

NH3 1.63E+06 1.02E+07 1.02E+07 SOWM

Ni 3.09E+06 I.53E+07 1.53E+07 SOWM

N02 3.66E+07 3.66E+07 Actual

N03 4.78E+07 2.29E+08 2.29E+08 SOWM

OH 2.29E+08 2.29E+46 Actual

Oxalate 3.36E+07 6.99E+07 6.99E+07 SOWM

Pb 1.01E+07 6.99E+06 6.99E+06 SOWM

Pd 1.62E+04 8.26E+05 8.26E+05 SOWM

P04 5.88E+07 5.88E+07 Actual

Pr 3.01E+05 2.23E+06 2.23E+06 SOWM

Rb 2.67E+05 1.21E+06 1.21E+06 SOWM

Rh 1.44E+05 8.26E+05 8.26E+05 SOWM

Ru 9:51E+05 2.23E+06 2.23E+06 SOWM

Sb 1.18E+04 5.34E+06 534E+06 SOWM

Se 3.92E+04 3.31E+06 3.31E+06 SOWM
Si 1.02E+07 1.21E+08 1.21E+08 SOWM

S04 8.43E+06 8.43E+06 Actual

Sr 2.57E+05 3.31E+06 3.31E+06 SOWM

Ta 2.49E+03 1.91E+05 1.91E+05 SOWM

Te 1.80E+05 8.26E+05 8.26E+05 SOWM

Th 5.10E+07 3.18E+07 3.18E+07 SOWM



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590
BY: E. Berrios CAIC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04102 SHEET REV: OA

SHEET NO.: 50
SUBJECT: tlodated Emissions Run Feed Vector

Analyte Actual (g) SOW max Selected Source

Ti 1.24E+05 8.26E+06 8.26E+06 SOWM

TIC as CO3 8.09E+07 1.91E+08 1.91E+08 SOWM
TI 9.74E+04 2.86E+06 2.86E+06 SOWM

U total 3.53E+07 8.90E+07 8.90E+07 SOWM
V 2.98E+04 2.03E+05 2.03E+05 SOWM

W 9.60E+05 1.53E+06 1.53E+06 SOWM
Y 9.81E+04 1.02E+06 1.02E+06 SOWM
Zn 6.08E+05 2.67E+06 2.67E+06 SOWM
Zr 6.49E+07 9.54E+07 9.54E+07 SOWM

SOWM = statement of work maximum



CALCULATION SHEET

BY: E. Berrios

DATE: 12104l02

SUBJECT: Updated Emissions Run Feed Vector

Table B-6 Radionuclides Feed Quantity Comparison

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 51

Analyte Ci
SOW Max

Ci1100 g w.

oa

Feed

Quantity Ci

Actual

Feed Ci
Selected Ci Source

106Ru 6.21E+02 6.21E+02 6.21E+02 Actual
I 13mCd 1.93E+03 1.93E+03 1.93E+43 Actual
125Sb 6.18E+03 3.20E-02 2.03E+05 6.18E+03 2.03ET05 SOWM

I26Sn 6.37E+01 1.50E-04 9.54E+02 6.37E+01 9.54E+02 SOWM
1291 1.40E+00 2.90E-07 1.84E+00 1.40E+00 1.84E+00 SOWM

134Cs 4.47E+02 4.47E+02 4.47E+02 Actual

137Cs 4.92E+05 1.5 9.54E+06 4.92E+05 9.54E+06 SOWM

137mBa 4.66E+05 4.66E+05 4.66E+05 Actual
14C 3.80E+00 6.50E-06 4.13E+01 3.80E+00 4.13E+01 SOWM
151Sm 636E+05 6.36E+05 6.36E+05 Actual
152Eu 1.31E+02 4.80E-04 3.05E+03 1.31E+02 3.05E+03 SOWM
154Eu 1.35E+04 5.20E-02 3.31E+05 1.35E+04 3.31E+05 SOWM
155Eu 1.74E+04 2.90E-02 1.84E+05 1.74E+04 1.84E+05 SOWM

226Ra 2,16E-02 2.16E-02 2.16E-02 Actual
227Ac 1.09E+02 1.09E+02 1.09E+02 Actual

228Ra 2.25E+01 2.25E+01 2.25E+01 Actual
229Th 9.41E-01 9.41E-01 9.41E-01 Actual
231Pa 2.40E+02 2.40E+02 2.40E+02 Actual
232Th 4.99E+00 4.99E+00 4.99E+00 Actual
232U 1.93E+01 1.93E+01 1.93E+01 Actual

233U 4.13E+02 9.00E-07 5.72E+00 4.13E+02 5.72E+00 SOWM
234U 2.08E+01 2_08E+01 2.08E+01 Actual
235U 6.03E-01 2.50E-07 1.59E+00 6.03E-01 1.59E+00 SOWM

236U 6.48E-01 6.48E-01 6.48E-01 Actual
237Np 1.34E+01 7.40E-05 4.70E+02 1.34E+01 4.70E+02 SOWM
238Pu 5.55E+02 3.50E-04 2.23E+03 5.55E+02 2.23E+03 SOWM
238U 1.17E+01 1.17E+01 1.17E+01 Actual
239Pu 5.47E+03 3.10E-03 1.97E+04 5.47E+03 1.97E+04 SOWM
240Pu 1.08E+03 1.08E+03 1.08E+03 Actual
241Am 2.55E+04 9.00E-02 5.72E+05 2.55E+04 5.72E+05 SOWM
241Pu 1.48E+04 2.20E-02 1.40E+05 1.48E+04 1.40E+05 SOWM
242Cm 2.30E+01 2.30E+01 2.30E+01 Actual
242Pu 2.05E-01 2.05E-01 2.05E-01 Actual
243Am 5.61E+00 5.61E+00 5.61E+00 Actual
243Cm* 3.36E+00 3.00E-03 1.91E+04 3.36E+00 191E+04 SOWM
244Cm* 7.53E+01 3.00E-03 1.91E+04 7.53E+01 1.91E+04 SOWM
3H 5.61E+01 6.50E-05 4.13E+02 5.61E+01 4.13E+02 SOWM
59Ni 3.22E+02 3.22E+02 3.22E+02 Actual
60Co 1.09E+03 1.00E-02 6.36E+04 1.09E+03 6.36E+04 SOWM
63Ni 3.01E+04 3.01E+04 3.01E+04 Actual
79Se 1.79E+01 1.79E+01 1.79E+01 Actual
90Sr 5.27E+06 1.00E+0I 6.36E+07 5.27E+06 6.36E+07 SOWM
90Y 5.27E+06 5.27E+06 5.27E+06 Actual
93mNb 6.98E+02 6.98E+02 6.98E+02 Actual
93Zr 7.75E+02 7.75E+02 7.75E+02 Actual
99Tc 1.27E+02 1.50E-02 9.54E+04 1.27E+02 9.54E+04 SOWM



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Bercios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12/04102 SHEET REV: OA

SHEET NO.: 52

SUBJECT: Undated Emissions Run Feed Vector

Table B-7 HLW Chemical Analytes Charge Balance

Anal te mol Cbar e Total char ge
A 3.24E+04 I 3.24E+04

Al 3.30E+06 3 9.89E+06

As t.36E+04 5 6.79E+04

B 7.65E+05 3 2.29E+06

Ba 2.08E+05 2 4.17E+05

Be 4.59E+04 0 O.00E+00

Bi 8.52E+04 3 2.56E+05

Ca 1.I3E+06 2 2.25E+06

Cd 2.55E+05 2 5.09E+05

Ce 3.68E+04 3 1.10E+05
Cl 5.91 E+04 - I -5.91 E+04

CN 3.91E+05 0 O.00E+00

Co 4.86E+04 0 0.00E+00
Cr 8.31 E+04 3 2.49E+05

Cu 4.8I E+04 2 9.61 E+04

F 1.17E+06 -1 -1.17E+06

Fe 3.30E+06 3 9.91E+06

Hg 3.17E+03 2 6.34E+03

K 2.11E+05 1 2.11E+05
La 1.19E+05 3 3.57E+05
Li 1.29E+05 I 1.29E+05

Mg 5.49E+05 2 1.10E+06
Mn 7.53E+05 4 3.01E+06
Mo 4.31E+04 0 0.00E+00
Na 5.25E+06 1 5.25E+06
Nd 7.50E+04 0 O.00E+00

NH3 5.98E+05 0 0.00E+00
Ni 2.60E+05 2 5.20E+05
N02 7.96E+05 -I -7.96E+05

N03 3.69E+06 -I -3.69E+06
OH 1.35E+07 -I -1.35E+07
Oxalate 7.95E+05 -2 -1.59E+06
Pb 3.38E+04 2 6.75E+04
Pd 7.77E+03 2 1.55E+04

P04 6.19E+05 -3 -1.86E+06
Pr 1.58E+04 0 O.00E+00
Rb 1.41E+04 0 O.00E+00
Rh 8.03E+03 0 O.00E+00
Ru 2.20E+04 0 O.00E+00
Sb 4.38E+04 0 O.00E+00
Se 4.18E+04 0 O.00E+00
Si 4.30E+06 4 1.72E+07

S04 8.77E+04 -2 -1.75E+05

Sr 3.77E+04 2 7.55E+04

Ta 1.05E+03 0 O.00E+00

Te 6.48E+03 0 0.00E+00

Th 1.37E+05 0 O.00E+00
Ti 1.73E+05 4 6.90E+05



CALCULATION SHEET

BY: E. Berrios

DATE: 12104102

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: 0A

SHEET NO.: 53

Anai te mol Charge Total char ge
TIC as CO3 3.18E+06 -2 -6.36E+06

Tf 1.40E+04 0 O.00E+00

U totaf 3.74E+05 . 0 O.00E+00

V 4.OOE+03 0 0.00E+00

W 8.30E+03 0 O.00E+00

Y 1.14E+04 0 0.00E+00

Zn 4.08E+04 2 8.17E+04

Zr 1.05E+06 4 4.18E+06

Totalcharge 29810608



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12104102 SHEET REV: 0A

SHEET NO.: 54

SUBJECT: Updated Emissions Run Feed Vector

Table B-8 HLW Radionuclides Charge Balance

Analyte Ci Charge Cilltmoi mol
Total

Char e
106Ru 6.21 E+02

113mCd 1.93E+03

125Sb 2.03E+05 3 1.30E+08 1.56E+00 4.69E+00

126Sn 9.54E--02 2 1.43E+03 6.67E+02 1.33E+03

1291 1.84E+00 -1 2.28E+01 8.09E+01 -8.09E+01
134Cs 4.47E--02

137Cs 9.54E+06 I 1.19E+07 8.01E+02 8.01E+02

137mBa 4.66&-05

14C 4.13E+01 4 6.26E+04 6.60E-01 2.64E+00
151Sm 6.36E+05 3 3.97E+06 1.60E+02 4.81E+02

I52Eu 3.05E-r03 3 2.64E+07 1.16E-01 3.47E-01

154Eu 3.31E+05 3 4.16E+07 7.95E+00 2.38E+01
L55Eu 1.84E+05 3 7.53E+07 2.45E+00 7.35E+00

226Ra 2.16E-02

227Ac 1.09E-F02

228Ra 2.25EF01

229Th 9.41 E-01

23 I Pa 2.40E+02

232Th 4.99E+00 4 2.55E-02 1.96E+05 7.83E+05
232U 1.93E+01

233U 5.72E+00 6 2.25E+03 2.54E+00 1.53E+01
234U 2.08E+01 6 1.45E+03 1.43E+01 8.61 E+Ol
235U 1.59E+00 6 5.08E-01 3.13E+03 1.88E+04
236U 6.48E-01 6 1.52E+01 4.26E+01 2.56E+02

237N 4.70E+02 4 1.67E+02 2.82E+03 1.13E+04

238Pu 2.23E+03 4 4.08E+06 5.45E-01 2.18E+00
238U 1.17E+01 6 8.00E-02 1.46E+05 8.78E+05
239Pu 1.97E+04 4 1.48E+04 1.33E+03 5.33E+03

240Pu 1.08E+03 4 5.45E+04 1.98E+01 7.93E+01
241Am 5.72E+05 3 8.26E+05 6.93E+02 2.08E+03
241Pu 1.40E+05 4 2.48E+07 5.64E+00 2.26E+01
242Cm 2.30E+01

242Pu 2.05E-01

243Am 5.61E+00

243Cm 1.91E+04 3 1.23E+07 1.55E+00 4.65E+00
244Cm 1.91E+04 3 2.62E+07 7.28E-01 2.18E+00

3H 4.13E+02 I 2.90E+07 1.42E-02 1.42E-02
59Ni 3.22E--02

60Co 6.36E+04 3 6.78E+07 9.38E-01 2.81 E+00

63Ni 3.01EF04 2 3.57E+06 8.43E+00 1.69E+01
79Se 1.79E+01

90Sr 6.36E-W7 2 1.24E+07 5.13E+03 1.03E+04

90Y 5.27E--06

93mNb 6,98E--02
93Zr 7.75E+02

99Tc 9.54E-^04 7 1.68E+03 5.68E+04 3.97E+05

Total overall charge for radionuclides 2108359



CALCULATION SHEET

BY: E. Berrios

DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table B-9 HLW Chemical Analytes Emissions Feed

PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: OA

SHEET NO.: 55

Analyte mol moUmol Na Analyte mol moUmol Na
Ag 3.24E+04 6.17E-03 N02 7.96E+05 1.51E-01
Al 3.30E+06 6.28E-01 N03 3.69E+06 7.03E-01
As 1.36E+04 2.59E-03 OH 4.54E+07 8.64E+00
B 7.65E+05 1.46E-01 Oxalate 7.95E+05 1.51E-0I
Ba 2.08E+05 3.97E-02 Pb 3.38E+04 6.43E-03
Be 4.59E+04 8.74E-03 Pd 7.77E+03 1.48E-03
Bi 8.52E+04 1.62E-02 P04 6.19E+05 1.18E-01
Ca 1.13E+06 2.14E-01 Pr 1.58E+04 3.01E-03

Cd 2.55E+05 4.85E-02 Rb 1.41E+04 2.69E-03
Ce 3.68E+04 7.00E-03 Rh 8.03E+03 1.53E-03
Cl 5.91E+04 1.13E-02 Ru 2.20E+04 4.19E-03
CN 3.91E+05 7.45E-02 Sb 4.38E+04 8.35E-03
Co 4.86E+04 9.25E-03 Se 4.18E+04 7.97E-03
Cr 8.31E+04 1.58E-02 Si 4.30E+06 8-19E-01
Cu 4.81E+04 9.15E-03 S04 8.77E+04 1.67E-02
F 1.17E+06 2.23E-01 Sr 3.77E+04 7.19E-03

Fe 3.30E+06 6.29E-01 Ta 1.05E+03 2.01E-04
Hg 3.17E+03 6.03E-04 Te 6.48E+03 1.23E-03
K 2.I1E+05 4.02E-02 Th 1.37E+05 2.61E-02
La 1.19E+05 2.27E-02 Ti 1.73E+05 3.29E-02
Li 2.29E+05 2.46E-02 TIC as C03 3.18E+06 6.05E-01
Mg 5.49E+05 1.05E-01 TI 1.40E+04 2.67E-03
Mn 7.53E+05 1.43E-01 U(total) 3.74E+05 7.12E-02
Mo 4.31E+04 8.20E-03 V 4.00E+03 7.61E-04
Na 5.25E+06 1.00E+00 W 8.30E+03 1.58E-03
Nd 7.50E+04 1.43E-02 Y 1.14E+04 2.18E-03
NH3 5.98E+05 1.14E-01 Zn 4.08E+04 7.77E-03
Ni 2.60E+05 4.95E-02 Zr 1.05E+06 1.99E-01



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. 8errios CALC NO.: 24590-WTP-M4C-FRP-00001

DATE: 12104102 SHEET REV: OA

SHEET NO.: 56

SUBJECT: Uodated Emissions Run Feed Vector

TableB-10 HLW Radionuclide Emissions Feed

Analyt e Ci B 7mo1 Na Analyte Ci B/mol Na
106Ru 6.21E+02 4.37E+06 236U 6.48E-01 4.57E+03
113mCd 1.93E+03 1.36E+07 237Np 4.70E+02 3.31E+06

125Sb 2.03E+05 1.43E+09 238Pu 2.23E+03 1.57E+07
126Sn 9.54E+02 6.72E+06 238U 1.17E+01 8.24E+04
1291 1.84E+00 130E+04 239Pu 1.97E+04 1.39E+08
134Cs 4.47E+02 3.15E+06 240Pu 1.08E+03 7.61E+06

137Cs 9.54E+06 6.72E+10 241 Am 5.72E+05 4.03E+09
137mBa 4.66E+05 3.28E+09 241Pu 1.40E+05 9.85E+08

14C 4.13E+01 2.91E+05 242Cm 2.30E+01 1.62E+05
151Sm 6.36E+05 4.48E+09 242Pu 2.05E-01 1.44E+03
152Eu 3.05E+03 2.15E+07 243Am 5.61E+00 3.95E+04

154Eu 3.31E+05 2.33E+09 243Cm 1.91E+04 1-34E+08

155Eu 1.84E+05 1.30E+09 244Cm 1.91 E+04 1.34E+08
226Ra 2.16E-02 1.52E+02 3H 4.13E+02 2.91E+06
227Ac 1.09E+02 7.68E+05 59Ni 3.22E+02 2.27E+06
228Ra 2.25E+OI 1.59E+05 60Co 6.36E+04 4.48E+08
229Th 9.41E-01 6.63E+03 63Ni 3.01E+04 2.12E+08
231Pa 2.40E+02 1.69E+06 79Se 1.79E+01 1.26E+05
232Th 4.99E+00 3.52E+04 90Sr 6.36E+07 4.48E+11
232U 1.93E+01 1.36E+05 90Y 5.27E+06 3.71E+I0
233U 5.72E+00 4.03E+04 93mNb 6.98E+02 4.92E+06
234U 2.08E+01 1.47E+05 93Zr 7.75E+02 5.46E+06
235U 1.59E+00 1.12E+04 99Tc 9.54E+04 6.72E+08



CALCULATION SHEET PRaJEcr:gRLVM
JbBNO.i^

SYr -E^er^.(0,4 GAt.CIR4-;3^.^YJ7P•ta`AGFRP-^0'
ORTE: i?J atD SHEET REV: OA

SHE'ET NO.: Ti
,SU6aECT:Uokfated m(Irons Eiuafee4 Vecb^

Appendix C LAW BBI Data



CALCULATION SHEET PRO.3ECT: RPP-wrn
JUU6N4,:245

9Y: E'Rimiqg CALC tiO.: 24590-WTP-M44FRP-00QOt

OATE:.L?j¢A„ttiy SHEET REV: 98

SHEET NO.:

SuO.i€GT: tladet+#4Emiss"sm^;2t

TankName Annlgte wastet'hase inventnrfInventory Basis Density DensitylJnits VatometolametJnits Cuncenttatttih CancentrationtJnitt DecayDate

.. .. . . . . Units . . . .
24I=AN-102 106RU Supernatant 1.73E-040 TO I:dg.'mI. 3571 kL 3.21E-08 $Citg Jan 12001.12:00AM

241-AN-102 133mCd Supernatant 1.57EtO2Gi TE 1.5pflnL 3571 kS. 2.92&02uCi1g Iati 1200112:OOAM
241•AN-102 125Sb Supernatant 8:65E+01Ci TE 1 6g1mL 3571kL 1.60E-02uL5tg Jan1200112i00M9
241-tIN-102 126Sn Supematsrn 4.97Ek00Ci TH 1.6 g1rhL 3571 kl. 9.021>-04aCi/g lan 12001 12;00AM
243-AN-102 1291 Supernatant 4:60E-01Ci S 2.43g1mT- 357tkL 9.09Efi5uCilg Iao1250112:00Atv1

241-AN-I02 134C5 Supernatant 2:17E-QOCi TE L6g1mL 3571k2. 4.03E-04uGitg JanI2001 52:00AM
241-AN-102 137Cs Supernatant I.46Ef(Rit'i S 1.46:gtml, 3571kL 2.83E+02 uCiJg Jan 12001 12:00AM

241-A:N-102 137mt3a Supmtatant t.38E#ifiCt C gtmL 3571kL uCitg Jan1200112:40AM

241-AN402 14C Supernatant 3:49E+00 Ci S I.43 g1mL 3571 kL 4.92E-04uCitg Jan 1200i 22;00AM

24t-AN-I02 1SISm Sapeanatant 2.68E+04Ci TE 1,6 gtmL 3571.kL 4.97i~+00 uCitg Jan12001.12:40AM . . .. .
241-Ad4-I02 152Eu Supernatant 8:09E+00Co TE 1-6glmL .3571kL aS0)a-03uGilg Ian12001 12:00AM
,.;..,,,.,
.8Y3-IAtY-{VL IJYLll i)U(1iY113Hrt1t4 l.i3SEiTV6LA iJ lttJb'/IA,.4 JJt.i RL ^C,LWI.SWVg

I
JGri

7'nnYtt . _

241-Atd-102 1556u Supernatant 408E-102 Ci S 1.43gJmL 3571 kI. 8.0$5-02 uCilg Jan 12001 I2:00AM
241-AN'-102 226lta Supernat2nt 3:23E04Ci "1'E 18gim1. 3$71kL 5.91Ji-08uf;iig Jan1200112:6DAtr1
241 AN-I02 227tte Supeini+tant 3:30E-030 TE 1:4g1mL 3571 kL 6_12H-07uCiig lan 1 2001 12;00AM

241-AN-102 228Ra G.rpent9tmrt 3:451rtYtCi Tfi. 1.6 g;mL 3571kL 6.40E-05uCilg Jan12001t2:00AM ..

241-AN-102 229Th Supernatant 1.6513-02Ci TE 1.6glittf, 3571.k1. 3-06EA6uCitg
..

7z,it12001i2a00AM

241-AN-102 23111a Supernatant 9.90Ti-03fi,t TE I.6gfmL 357IkL 1.65S-06iaCitg Jan12001 f2i00AAi

241-AN-102 232Th Supernatant 7:88EA4 Ci S 1.43gJmI, 3571 kL 1.56E-47uCi/g Jan 4200112"i00AM - .:
241-AN-102 232U S.tryctnzitnnt 3.298-02 Ci C 1.46 gImt: 3571 k2. 6.39806uCitg Jan 1 2001 12.OOAM

241-AN-102 233U Supernatant 1:35E-O1Ct C 1.48gtmL 3571kL 2.52E-05uCilg 7ant206L12i00AM

241-AN-102 234U Supematant 2:78EI02Ci C i-46g1mL 3571kL 5.40E-06uCUg Jan 1200I12:00AM . . `

241-AN-102 235L7 Supernatant 1:11E-0SCi C 1.46 gfmL 3571 kL 2.15E07 uCitg Jan 12001 12s00AM . . .

24l-AN-I02 236U1 SuprnFatant 9.90E04 Ci C 1.46,gimL 3571 kL 1.9213-07 uCitg Ian 12001 12;00AM

241-AN-102 237Np Supernatant 5.5dE4£70 Ci TL 1.6 gPmL 3571k1. 1.03E-fl3uCvg .Jan1200112€00AM

24I-A?I<302 23$PU 5uperzlatant 5.43L+0ICi C 1.41g7mL 3571kL I-OgB-04uCi7g Jan1200112i0DATp1

241-AN-102 238U Supernatant 2:46E-02Ci C 146 gJmL 3571kL 4.77E-1I6 vCilg 7an1200112:00AM

241-AN-I02 239PU SupmSatant. .13711101Ci C 1.41giynt.. 3571 kL 3S11r03uC5/g Jan 12001 1100AM ...

241-AN-102 240Yu Supernatant 3.721?+W Ci C 1.41glmT, 35711:L 6-I8"4vCiig In I200112„IX1AM.

243-AN402 241Am Supernatant 5:6813t02Ci S i-43giiitL 3571kL 1,12E-02uCiTg Jan 1200112i00AM

241-A.h-102 241 Fit Supernatant 2.94E40IGi C 1.41gJmI. 3571icL 5.81E-03uCifg 7an1200it2:00AM

241-AN-102 242Cm Supernatant I52E3 000 C 1:43 g1nsL 3571kL 3.OIE-04nCtitg 3un 12001 12f00riM ....

241-AN-102 242Pia Supernatant 2;2013-04CI C 1.4Ighrt7. 3571kL 4.3511,08itCirg Ian1200112;00AM

241=AN-102 243Am Supernatant 2:2313-02C6 C L43g}mL ]571k1 4!40F,-0buCilg 7an1200t12;00AM...

241.4N402 243Cm Supematant 127I?-01Ci C 1.43ghnL 3571kL 2,50E-05 uCSig 1anI200t12:00AM

241-AN-102 244Cm Supunatattt 9.94E-01Ci C 1.43ghnL 3571kL 1:97E-NuC91g 7an1200112:O0AM

241-AN•t02 311 Supematank 2.26E+00 Ci S 1.43gJmL 3571kL 4,4711-04uCitg Jan1200112:06AM

241-AN-102 59Ni Supernatant L7413+00Ci 7'E 1.6&1L 3571kl: 323E-04uC.Ng 1an1200112:00AM

241-AN-102 60Cn Supernatant 173Et02 Ci S 1.43 gJmL 3571 kL 5.39E-OIuCiTg Jan 12001 12:00AM

241-AN-102 63Ni Supernatant 1:64E+02Ci TO 1.6 gJmL 3571.kL 3A5EO2 uCiJg Jan1200112:00AM ...

241-AN-102 79$e Supernatant 2:1413+OOCS S tA3gtmL 35711cL 4:2213-04uCifg Jan12001t2:60AM

241-AN-102 40Sr Supemtant 2:9713+05C't S 1.46ghnL 357IkL 5.75E+01uCiJg Jan2200112:INIAM

241=A1v`-102 90Y Supernatant 2:97E305 C C glmL 3571 kL oCilg Jan 12002 12a0A14i

241-AN-tQ2 93mNb Supernatant 3.14E-t01Ci IT 1.&g!mL 3571kL 5.92E-03uC51g 7an12001>t2:00AM

241.AN-102 93Zr Supernatant 3:98E+01 Ci TO I.tigtnil: 3571 kL 7.37E-03t3CUg Jan 1200112:tlBAM

241-AN-102 99Ts Supernatant 4.9513+02 Ci S 1-43g1m1. 3571-kL 9,7911-02uCUg Jan 1 2001.12:00AM



CA€.CUl.ATIONSNEET PRweCr:R -
. . . 48 NO,:24M

AY: attta . . . . CAf,C NO: 2459D-W,jP-M4G-fRP-0QOOt

OATE:12104A) SHEET REV:QA

SU4kIECT: VPdaled E+n^ssbns Run Feea yactnr .
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241-AR-102 AS Supcmatant 2.09E+01 kg S 1.42pjmL 3571 kL 4,23G400 ugfg Jan 12001 12:OOAM
241-AN-I02 Al. Supernatant 4.80E+04kg S 1.46gtmL 3571. kL 9:20fi+03 ttgfg Jan I2001 12:00AM
241-ATJ-102 Be Supcrnatant I.05E^^2kg S 1.42gtruL 3571 kl, 2.7213+01ugig Jan 1.2001 12:00AM
24I-AN-I02 Be Supematent I-068+03 kg S 1.46 glmL 3571 kL 2.051?+O0uglg Jan 12001 i 2:OOAM
241-AN-I02 ISf Supematant 1.64E+02kg TO 1.6 g/mL 3571 kL 3.23H+01 uglg Jan 12001 12:00AM
241-AN-102 Ca Supematant t.6013+03kg S 1,46pfmL 3571kI. 3,08$+02ugfg Jan12001l2:O0AM
241-AN402 Cd Supttnatant 2:086+02 kg S 1.46 glmL 3571 kI. 4.0a1.•:+0I ugJg Jan 1 2001 12:00AM
241-AN-102 Cl Supamatant 1.37E+dF1kg S I.4681mL 3571kL 2.241:+03ugjg Jan.120011200AM
24I-AN402 Cr Supematant 8.64E-t02kg S 1.46g1mL 3$7IkL I.66E+02u8tg Jaa12001I2:00AM
241-AN-102 Cu Supentatant 8;31E+0Ikg S l46gjuiL 3571kL 1.53E401ugjg Jan12001T2:OnAM
241-AN-102 F Supematant 2.I0+03kg S 1.46g4mL 3571kL 4.1813+02agfg Jan120Q112:00AM
241-?tN-102 Fe Supematant 1.438402kg S 1.46glmL 3571.k1, 2,74E+01ug/g Jau1200112:00AM
241-AN-102 H$ Supematani 0-0013+00kg TE 1.6g1mL 3571kL 0.0013+00ugJg Jan12001I2:00AM
241-AN-102 K Supematant 7:7713+03kg S 1.46gfmL 3571kL I.49E4-03ugtg Jaq.t200112:00A4i
241-AId.102 Ia Silpernatant 5.4313-€00 kg -1'$ 1:6g1ml. 3571kL I.i01'1+170ug/g JanI200112:00AM
241-A2W702 Li Suptmatant 2.0413+41 kg S 2.42gJriaL 3571 kL 4,23E+O0uglg Jan 1 2001 I2:00AM
241-AN,102 Mg Supzematant 1':14E+02kg S 1.46 gtml. 3571k1 2.I8E+01 vg/g Jani200112:00AM
241-AN-102 Mn Svpeenatant 7:06fY!{}I kg S 1.46gtmL 3571kL 1.358+01 ug/g Jan 12001 $2:00AA3
247-AN-102 Mo Supernatant 1:73E+02kg S I.46gtmb 3571k1. 3.32E401ugJg Jan12001I2:00AM
241-AN-102 Na Supernatant 7:94fi+05kg S 1.46gJrnL 3571kL 1.52E+05uglg Jaii.1200112:00AM
24I-AN•102 Nd Supernat.ant 2.0+1E-M2kg S 1.42g1ntL 3571kI: 4.238401upJg Jan12041. 12:00AM
241-AN-102 Ni Supeinatatt 138L'+03kg S 1.46g0nl. 3571kb 2.64E+02.ug1g Jan12tI0I 1100AM
241-AN-I02 N02. Supernatant 2:4113+t?Skg S 1.46glmL 357IkL 5.5913+04ugJg Jan 12001 12:00AM
241-AN-102.. :N03 SupeCnatant 718E+05kg S 3.46glmL 3571Itt. I.4oB+95ugtg .(an12001 tZ;00AM
271=AN402 011 Supertiatant 3:74E+04kg S 1.46gtmL 3571 k1. 717E+03ugtg Jan7 200112MA-M
24I-AN402 Pb Supematarit 5,45E+02kg 8 1.46 g7mt. 3571kL 1.04$+02ugfg Jan1200tI2i00AtvI
241-AN-102 P04 Supematant 1.7913+04kg S 1.46y/mL 3571 kL 343E+03ugfg Jan12001J2:00ANi
241-AN402 Si SupemaGant 7,24E+01kg S 141gJmL 3571kL I4313+01ug(g Jan1200ZI2:00AM

241-AN•102. S44 SupeNatant 5.46Es+04kg S 1.46g/mL 3571 kL 1.0513t•04iigtg Janl20flt12_iN7AM
24I-AN-102 Sr SupeniatanC 7:2513+00kg C gtmL 3572kL uglg Jan i 200172:#?OAM
241-AN402 Ti Su}remgiat5t 2:098+01 kg S I,42y4nL 3571ki- 4.2313e00 ugtg Jan1200112:00AM
241-AN402 TCCas C03 Sttpearatant 165L405kg S 1.46g7mL 3971 kL 5.08E+O4 agig Jana 200I12t00AM
241 -AN102 UTOTAL SUpertatant 73613+01kg S 1:46g'm7. 3571kZ. 1.43Et02-ngJg Jan1200112i00AM
241-AN-102 V SupcrqalakGt 1.058+02kg S t.42gtmL 3571k1. 2.1213-f-01ug1g Jan120011200AM
242-AN-102 Zat Supemataut 2:0911+01kg S 1.42gtmL 3571}:L 423E+00ugig- .Jan1200111100AM
241-AN-202 Zr Supematant 3.28Fs+61 kg S 1.46gInkL 3571 kL 6.37E+00pglg Jan1 2001 12:90AIJ
24I-AN-I03 I06Ru SaltCakti I.40E-O4.Ci is I.58gImL 1533kL 497EA8uC.'ilg #an12001I2:00AM
241-AN-103 706Ru Supcmatent 8A8H-05C TE 1-6g7mL 1883kL 3,2IL-08uCitg Jan1200112:00AM
247-AN-I03 I13mCd SaitCake 1.2713+02Ci TS 1.58glnzL I533kC. 4.5213-02uCilg JanI200I12:00AM
241-AN-103 I13mCa[ Supematant 7:34$+Q70 TO 1-6gImL 1883kL 292H-02uCitg 7an12001I2:00AM
247-AN-103 125Sb SaltCakc 6:97E-c01Ci 'CS 138glati, 1533k1: 2A81<-02uGilg Jant200112:00AM
24TAN-103 I25Sb Supenrata+.tt 4;04b401 Ci 'C@ 1,6glmi. 1883kL 1.60E-02u01g Jaet9 200112K0At,!L
241-AN-103 1263n SaltCake 3.92F+00Ci TS 1.58g1tn6 1533kL 1,40EA3u01g Jan1200112:00AM
243-AN-103 1268n Supernataat I.4211-0 GS S 1.44g1niL 1883 kL 5.93E-03uCUg Jan 12001 12:00A1UE
24I-AN-I0] 1291 SaitCake 11513-01 Ci 3-S 1:58glrnL 1533RL I-42E-04uCtig Ian12Cn?kS2,00AM
241-AN-103 1291 Superoatant 6.09"1. C'i S 1.49&IinL 78831;.L 2:54E-04seCifg Jan 1.2001 72:0014M
241-A1J403 134Cs Sa3t Cak 3.04E-01 Ci TS 1:58-gJmL 1533 kL 1.08E^04 tiCitg Jan 1 2001 E2:00AM



CALCULATION SHEET

8Y: E:Bercfos

OA7E: J7_q4A2

SUB.tECT:. . at d 9miWtans Rws FarB Ventor

TankName Analyte Waste P&ase

241-AN-103 134(7s
241-i1N-103 137Cs
241-AN-103 137Cs
241-AN-103 137mBa
241-AN-103 137m1aa

241-AIS-103 14C

242-AN-103
14C241-AN:103151Sin
241.ANY103 IS1Snt
242-AN-103. 152Eu
241-AN-103 152Eu
245-AN-I03 t54Fiu

[+{141jV• I 0 154LU

241-riN-103 I551iv
241-AN*103 S;a$u
241-Ar.`-103 226Ra
241-A'Q-103 226Ra
241-AN-103 227Ae

243-AN1•103 227Ao

241AN-S03 228Ra
241-A.N-203 2282Za

241•AN•103229'I'h241-A7fl03
229T7t

241-AN-103 231i'a

241-AN403 2311'a
241-AN-103. 23211
241-A73-103 232Th
241=ANa03 232U
241-A1t-103 232U
241-AAt+103 23317
241-AN-103 233U
241=AN-103 234U
241-AN-103 234U

241Ahi-1t33235€T

241-AN'-t03 235[7

241-AN-103 236tI

241-AN-103 23641

241-Aht-103 237Np
241-AN-103 237Np

241-AN-i03 238du

241-AN-101 238Pu
241-AN-103 238U

241AN-103 2381)
241-AN403 239Pu
241•AN-103 239Pu

241-Ai8-10J 24pPv
241-A?d-103 24OPv

Supemstant

Salt Cake
Supematant

Salt Cake
Snpematani

Salt Cake

Sapematant

Salt Cake
Sapematant

Salt Cake
Supematant

Salt Coke
SnpHnatatlt

SattCake
Supernatant
SaltCake

Supematant

invratory Inventory

Supematant

SaltCake
Supetnatant

Supetnatant

Salt Cake
SaltCake
Super»amnt
Salt Cake

Supematant

Salt Cake
Supeanstant

Salt Cake

Supetnatant
Salt Cake
Supematant
4altCake
Supeaiatant

Salt Cake

Supematant

Satt Cake

Supematant
Salt Cake
Suprmatant

Saltfiake

Suttematsnt

Salt Cake

Supematant
Salt Cake

$upematant

SattCako

Urtits
1:011i+00 Ci
6:79E+05Ci
1:22E+06 Ci

6.4211+05 Ci
t:16E°t06Ci
5,28EW11 Ci

5;57E-0i Ci
2:76E+04Ci
L25E+di& Ci
b.53E+00 Ci
3.77E+00 Ci
t.6§E402Ci
6:26E+Ot i:t
92213+01 Ci
3.48L+0I Ci
2,61 E-04 Ci
I5tE-04 Cr
I :53Ii-03 t'i
8:S7F:04Ci

3;32F..-01Cf

533E-01Ci
1.33E-02Ci
7.1aF^03Ci

7:16E-03Ci

4:iS3''.03Ci
x.o01r02 C;
9.69E-04 Ci
4.OIE-02 Ci
8:67E-04Ci
1:65E-01: Ci
3:55JA3 Ci
3:82E,d3TCi
1:26E:03Ci
2;26ED3C{
4.88ti-05:Ci
3.40E-03 Ci
-7:34E45 Ci
5:16E-01Ci
3:52>:-ozCi
2.25E-01 Ci
5;43P;02 Ci
4:56H-02 Ci
9:8613-04 Ci
4.44E+q7Ci
9:93E-01 Ci
9..24E-01Ci
2,07'Ir+S 0

PRO7ECT': RFP-YVTP

JClBND.:$=

CtatC NO.: ?45,^C-FRP-OE10D I

SHEETREV:4A

SHEET Ntl.: ¢,¢

Etsi€ IIensi#y I1easEyUnPts Votuthe Volaeaeltnita Concentration Canceatratientlnitx

TF 1.6 glinL 1883 kJ. 4.03E-04 uCitg

S 1,69gtmt, 1533.kL 2:24E+02uGifg
S 1:49pjmL 1883kL S:t2E+02uCilg

C gJmL I533kL ,.uCttg
C g4mL 18831eL uCi'g

rs 1.38 gtmL 1533kL 1.88H-02uGi1g

S 1.49^g1mL 1883k1. 2.33E04.uGu'g
TS 1.58g1ntI. 1533kL 7:69E+00uCiig
Tli 1.6 glmL 18831tL 4 97E ipOuCilg
1'S 1.58yjanb 1533kL 2,32J.'03uClJg
TE 1,6g1mL 2883kT. 1,508-03uCilg
S 1.64g1mL 1533k1, 5.34E-02uCitg
'J '1.49$/mAa tSg4ki, 2,6LC-t12:VCVg

E 1.69g1mL 1533I:L 3.04EA2uCitg
L 1.49 gimL 1883 kL 1.45E-02 uCilg

rs 1.58phh2. 2533kL 9.28Ts=08uC3tg
LE l.t?gtuiL 1883.&L 5.99E-08uCitg
1'S 1.58@1m.L 1533.kL 5.46E07uCilg
ZE 1,6glmL 1881kL 152E-07uCiy'g

rE 1.6g!mL 1883kL 1129-04uCitg

CS 1.58gJnrL 1133kL 2.04E-04uCitg
I'S 158g1inL 1533k2. 4:74E-06u{.titg
fE I.6g1mL 2883kL 106E-06uCaPg

I'S 1.58g{mL 1533kL 2S515-06uC919

CE 1:6gfmL 1883kL 1.65E-06uCifg
t'5 U98g%ftiY. 1$33k3. 2y42E-OSuCrdg
i 1.49$'mL 1883k1. 4.05E-07uCiJg

1.64gtmL 1533kL 6.02F,44uCilg

° 1.44g/n)L 1883k1. 3.62E'-07 uCilg
1.69gJmI, 1531kL 2.38E-03uCilg

1.49g/m1. 1887kt, 1.48HA6uCitg
1,69yfmL 1533kL 8,42E-04itCilg
1.49 glnT.. 1883kt. 5.26E-07uCUg
1.89gtmL I533kL 3.27E-03uCi/g

3 1.491rJmt 1883kL 2.04E-08uC51g

1.64 gtmL 1533kI. 4.92E-OSuCUg

1.40 p/mL 1883 kL 3.07E-08uCItg
C$ 1.58 gltnt 1533k1: 2.05.E-04uCitg

1.49gImL 1883kL 1.471?-05uCVg
1.69ghn1. 1533kL 2.1IE-03:.uCi7g

lA9 giinL 1883 kL 2.10E-05 uCilg
1.69,S/m1. 1533 ki; 6,59Ed74 uCitg
1.49g^tnL 1883kL 4.12E•07uCilg

1,69g1rhL 1533k1 4.0513-02uC77g
1.49 g1mlL 1883kL 4.i5E-04 UC'itg
1.69OmL 1533kL 9,44E-D3-vCifg
1.44gJmL 1883.kL 816fiE-05uCifg

13ecap Ilate

Jan 12001 12:00AM

Jan 1 200 t 12;00AM

Jan 12001 12:00AM

Ian 12001 12:ROAM
.tsui 12001 12:00AM
Jan 1 200212:00AM
Jan 12001 2100AM
Jan 12001 12:00AM
Jan 1 200t 12:00AM
Jan 12001 .12;00AM

Jan 12001 12:00AM

Jan I 2001 11,00AM
Jan t 2tM11 yg;{tllAM

Jatf 12001 I2:00AM
Jan 120017200AM

Jan 12001 12t00AM
Jan 1200112_06AMJan

1200112:00AbfJaq
I 2001,52:00A:a[

Jan I 2-001 12:OOAM
Jan 12001, 12,p0AM

Ian I 2001 12:00AM
7an12001 12:00AM

Jan 12001 12;OiiA.M
Jan12001 12:00Aiv1
7gna 200I,22;00AM
Jan12001 I2;00AM
Ian2 2001 12O0AM
Jaa:I 200112:00AM
Jan12001 12:00AM

Iani 200212:00AM
Jan12001 1100Aivt
Jan^ i 2001 12:00AM

3an1200112:00AMJaa
l 2001 t2:00AM

Iatt12t10L 22:00A141.

Iait12001 12.06AM

Jari1200112:00txMJazi1
2001 12:00AM

In 12001 12i00AM

Jan-12001 12:COAM

Ian1?.001 12:60AM

Jan 12001 12:00AIs3
Ian 12001 12-QOAtvt

dari 12001 12:O0AM
Jan 1 2001 12:00AM
Jan 12002-12:00AM



CALCULATION SHEET w:cuscr:^
JOB No,: Z4590

$Y: k,,,,t3aMas CALC NO.: 24S9jM[TP-hf4C-FRP-00001
DATE: 12tp4 ti32 SHEET REV:ga . .
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5G9JEGT: ktpdatotl Emissvnns ftun FmgVSator

Tank Nanre Analyte Waste Phase tnventory Inwentaty Eask benaity Density Unlts 3'olume Yatume ['nits C®ncentratlon Concentration C?nits Decay pata:
Units

241-AN-103 241Am SaitCake E.07C401Ci E 1.69glmL 7533kL 3.54E-03uCitg Jan1200112:00AM
241-AN-103 241Am Suixinatant 9.16E+00 Ci E I.44 glmL 1883 k1- 3.83E-03uCilg Jan 1 2001 12:00AM
241-AN<103 241Pu Salt Cake 1.431:+01 Ci E E.69 gJmL 1533 kL 4.72E-03. uCilg Jan 1 2001.12:00AM
211-AN=103 241Yu Suppnafant 3.20E+60 Ci E 1.49 gtmt, 1883 kL I3913,03 uCtg Jan 1200112c00AM
241-AN-103 242Cm Sall Cake 2.06E-02 Ci C 1.60gtmL 1533 kL 1.0611.04uCiPg Jan 1$001 12:00AM
241-AN-103 242Cm Suptmtant k.77E-02 Ci E 1.49 glmL 1883 kL 238E-06 uCilg Jan 12001 12:00AM
241-AN-103 242Pu Salt Cake 9:41 E-05 Ci C 3.69g1mL t533 kL 8,59L{17 uCUg Jan i 2001 12:60AM
241-AV-103 242Pu Supematant 2:101105 Ci E 1.49g1mL 1883 kL 8.79Er09uCHg Jan 1 200112:O0AM.
241-AN-303 -243Am SaltCake 7:16E04C1 C L69gJmL 1533k1. 3.61E-06uCi/g Jan1200112t00AM.
241-AN-103 243Am Supetttatant 6:1513-04Ci E 1.49gImL 1883k1: 2.57E-07uCUg Jan7200112:i10AM
241-AY-103 243Cm Salt We E.83T<03 Ci C 1-69gJmL 1533 kL t,ulE-05uCilg Jan1 200112:O0AM . ..
241-AN-103 243Cm Supematant 1:57E-03.C1 E 149gjniL 1883 kI. 6.56Fr07uCilg Jan 12001 12:II0AM
241-AN=103 244Cm Salt Cake 12611-02 Ci C 1.69glmL 1533 kL 1.32P--04 icCUg Jan1 2001 .12:00AM
211-AN-103 244Cm Supiunatant l.94&-02C E 1,49pJmL 1883kL 8,12E-06uCstg 7an1200I32100AM
241-AN-103 36I SaltCake 6.97E400Ci S 1.69gtmL 1533k3: 2,30E-03uCilg JanI200112:00AM
241-AN=103 311 Supeenatant 2.04Et00Ci S 1.49g1mil- 1883kL 85213-04uCitg Jan1200112:00AM
241-ATI-I03 39*7i SaITCaka 4:2dEa00Ci TS 1S8g1inL 1533kL 1.51E-03vC8g Jari1200tt2:00ATvt
241-AN-703 59Ni Sapet[catant 8:1313-01Ci IT, 1.6g1mL 1883kL 3.231?04bCiTg Jan1200P12i00AhS - . :..
241-.AA9:103 6S7Ca SaltC'ake 2:30E+01Ci S 1.69g/mL 1533kL 7.59P,-03uC'Vg Jan1200112:OOAM
241-AN-103. 6OCo Supeinalant 1.82T3+01C5 S 1A9y,lmL 1883kL 7.58E03uCitg Jan 12001 12:00AM
243-AN-103 63Ni Salt Cake 4.02E+02Ci TS 1.5&g1rnL 1533 kL 1.43EA1 uCJg Janrr 12001 12:00AM
241-AN-103 63Nt Supemataant 7.67E+01Ci TE 1,6 gfmL 1883.kL 3.0513-02uCifg Jae1200L12aMAM
241-AN-103 79Se SaltGike. 6A9EAICi TS I.5&glmL 1533kL 2.31E'-04uCitg Jan1200112:00AM
241-AN»103 74Se Sti}ai.anatant 1.438+00Ci S 1,49g7mL 3883kL 5.88E-04nCilg Jat€1200112:00AM.
241-A.`d-103 90Sr SaltCake 7.37E+03C;'i S 1.69gJtnt, 1533kL 2.43E+06uCi/g Jan1200172:00AM
241-AN4II3 403r Supema.tant 106E+01 CS S 1-49gfmL 1883kb 1.28E-02aCilg Jan 120011200AM
241-AN-103 90Y SalttCake 7,3713+03Ci C gimL 1533kL uGtitg JanI200S12:00AM
241-ATt-103 90Y Supematant 9.06E+01Ci C gJmL I883kL uCUg . . ..Jan12401 12:OOAM
241-AN-103 93inNb SaltCake 230I?+01Ci TS 1.5&gtmL 1533kL &t9E-03uCilg JanI200I12:00AM
241-AN-103 93mP(b Supematant 133E+01 Ci TE 1.Bg1mL 1883.kL 5.291s^03uCitg Jari1200112:00AM
241-AN-103 932a SattCaw 3,2613401Ci TS 1.58g/mL 1533k1- 1,148-02uCi/g

_
Jati1200112:00AM

241,AN-703. 932s Siysemetaut 1.86E+0ICi -t'E I.6gImL 1883kL 7.37E-03uCilg Jan12tXJ1t2:00Awt- ...
24t-AN-103 99Fc SaitCake 4:38E+02Ci S t-69gJmL 1533kL 1.44EAtuCitg Jan42001 12:00AM
241•AN-I03 99IO Supamaiant 2:SS13+02Ci S 1.49gJmL 4883kL 1.07E-0( uCilg Ja6ri1 2001 12aQ9AM
2441•AN-103 AS SaitCake 4;60E+01kg S 1.69gtmL 1533kL 1.52E4AIug1g Jan1200112:00AM
241-A94-103 Ag Supeinatana 3:74E+41kg S 1.48g1ml. 1883kL 7.33E+01vltlg Jan1200112:00AM
241:rSi4-I03 Al Salt Cake 1,52E+05kg S 1.72glinL 1533kL 6.13E+04ug/g Jan1200112ti00AM
241 -A.^(103 Al Supemataat 5.64E+04kg S L48:gImL 18$3k1. 2.03E+04ug`& Jatit 2001 12;00AM
241-AN-103 As SaltCake 1:69E402kg S 1-69gJinL 1533kL 5.57E+01ug1g Jan1200112:00AM
241-AN-103 As Supematant lA7@+02kg S 1.48gImL 1$83kL 5.28E+91agfg Jand2001:(2i0DAM
241•AN403 B SaltCake 332E+02kg S 1.72pJmL 3533kL 1.41E+02ug/g dan12t01 t2ib0AM
241-AN-103 B Sul,evnatant 1.50E+02kg S 1.4&gtmL 1883.kL 538E+01ugig Jan1200112:00AM
241-AN-103 Be Su{uxnaoant 736E+01kg S 3-48gtml 1883kL 2.64E+0Iuglg 1an12001.12:00AM1
241»AN-103 Be 5a7FCake 8.44+0Ikg S idz4g7mL 1533kL 2.79E+01 uglg JanI2A02:12:00AM
241-AN-103 Be SaitCakn 8,4411s00kg S 1,69gPmT: 1533kL, 2-79E400ugJB Jare1200i12:00AM
241-AN-103 Be Supernatant 7.35E`t00 kg S 1.41Ig/ntt:, 1883kL 2.64E+00upfg Jan1200112:00AM
241-A:N-103 8i Salt Cake 1.69E+02kg 9 1-69g7mI. 1533 kL 5.97E+01ngig Jan12001-.12i00AM



CALCULATION SHEET >'ItaJECr> Ra ra
.108NQ.: 2dM

CALCWa.: 245WWTP-M4CfI2W000Ut

6A7E: 1?J04+02 SHEEIFtEV:nA

. . ... . . . SHEET NO.: 02
9U6dE0T: 1ladALa;i Em(aions Rtrt t'esd Vectnr . .. ... -

TatSkName Analvte WasteP§ase Iareatory lnventory

. . . . .. .. . . . . . . Units
241•s'iN-103 EI Supernatant 1,47E+02k8.
241-AN-103 Ca Sa#Cal:e 3.80E?02kg
241•AN-103 Ca Supe:rttataot 1.47E+02kg
24Ii1N-103 Cd Supcriiatant 9.89E+00kg
241•AN-103 Cd .t"sa1tC'eke 2:54E+01kg
241-A34-103 Ce Sugernatant 1.47E+02kg
241-AN403 Ce SahC.ake 1.69E+02k8

241=AN-103 Cl SafrCake 1.03E+04kg
24I•AN-103 03 Superiatant 139E+04kg
241-AN-143 CN $upematain 2.84E+01 kg

241-AN-303 Co Snpematant 1:43E+01kg

241•AN-103 Co Sa1:Cakc 1.24E+02kg.
231_AtS_103 Cr ....y............ ..v..u..... .nb

241-AN-103 Cr SaltCake t.468+03kg
241-AN-103 Cu Sa1YCake d.69E+t1lk,g
.241-AN-103 Cu Sulterrnnant 1.49H+01kg
241-AN-103 F SattC'ake 2.28E+03kg
241-AN-103 F Salteniatant I251i+01kg
24MN.103 Fe SattCake 1.40E+{}21g

241-At,%103 Fe Supematant 7:51E+01kg

241-AN-103 Hg Salt Cake 4:66E+00kg

241-AN-103 Hg Supmsatant .0.0013+00.kg
2d1-A?.i•103 K Sa9tCake I.681?ie04kg
241-AN•103 K Supematant 3.13E+04kg
241-APF-I03 La Salt Cake 8:44E+01kg
241-AP1-103. Ia Supeimtant 2_7711+00kg

24I-AN»103 Li $uj>ematant 4:6813+0I=kg

244=A1 103 Li SaltGake I:57E+021sg

241-AN-103 Mg Supematant 1:47E+02kg

.242-AN103 Mg StdtCake 1.77E+02kg

241-4N-103 Mn^ Salt Cake 1.77E+01kg
241-AN=103 Mn Suliantatent 1.47E+01,kg

241-AN-103 Mo SaltChke 7.I113+02kg

24I•PiN-203 Mo Supematanf 2.20E+02kg

241•AN&103 Na SaltCaka 5512"i+05kg

24t•AN-103 Na Supetnatatt 5A8E+05kg

241 AN-203 Nd Suprmstaist 1.47E+02kg

241•AN-103 Nil SaftCake 1:69B+02kg

241-AN-103 Ni SaitCake 3.38E+01;kg

241•AN-103 N+ Supematant 2.44fi+0I:kg

741-AA7-103 N02 SaltCake 1.84E+05kg

241-i#N-103 N02 Supematant 3.09E•F05kg

24I-AI`I-103 N03 SaitWs 4.08Ei05eg

241-1.N-103 hi03 Supernatant 3.1 5E+05kg

241-AN-103 011 Ss1tC.ake 1..03E+05kg

241-AN-103 011 Sllp'etnatant 1.58fi+05 kg

241-.+4N-103 Oxalate Supematant 2.30E+00kg

Hasts Deuslty DansityOnits Yolumti YolumeESnlts Cotteeatratlod Coneentra&onIJntts

L48g7ml. I883 kL 5:20+41 upfg
1.69gImL IS33kt 1.25E+02uglg
1.48gtmL 1883kL 5:26E+01 uglg
148pJmL 1883kY. 3S5Ef40ug/g
1,72g7mL 1533 kL 9.6213-i00 tx{/g
1.48gJmL 1883.kL 5.28fi+01: uBJg
1.69g7tM, I533kL 4.57E+01;ugtg
1:72 glml. 1533 ftL 392E+03ugi$

1.48gJmL 1883 kL 6.A3E+03 ugJg
1.49 gtmL 1883 kL 1.198+01 ugJg
L49gImL 1883kL 8,05E+00ugJg
1.72gtmL 1533kL

1 A8 g?aL 1883 kL
1.72gtm2. 1533 kL
1:69g/mL 1533.kL

1:A8 glmL 1883 k2.
1:72-g/mL 1533kL

1.48 gtm[, 1883 kL
1.69 pjiitE: 1533 kL
1.48WmL 1883kL

igfm2. 1533kL

1.6g/mL 1883.kL
1.'t2gJmL 1533kL
1A8gtmi.. 5883kL
1.64;g/mL 2533kf.
].CrglmL 1883k2.

1.48 g1mL 1883 &L
1.72g1mL 1533kL
1A9,SlmL 18831L
1.69g/mL I533kL
1.69g1mL I533k4
I-48gjint. 1883 kL
1.69g/MC. 3533kL

I.48: gJa l 1883 kL
1.72gfmL 1533 kL
1488jmL 1883kL
L48:gtmL 7883kL x2aE+01upjg
1.69gJmL 1513k1. 5.57164O1, ug7g
1.69pJmL 1533kL 1.12E+O1 ugdg

1.48--BjmT, 1883kL 1.06fi+01:ugtg
1.72 pJmi. 1533.kL 7.00E404uglg
i-RSg1mL 1883kL 1.1IEt45ugla
1.72-gJmL 1533kL 1.55E+OSugrg

1.4g g`mL 1883kI. k13S+OSugtg

1.69 g1mL 1533 kL 3,391^r104vglg
1.44. yJrsS, 1883 kL 6:59E+{}4 uglg

1.6 gJml. 1883kI. 4:13E-01 u8fg

Iieeay Date

Jan 1.2001.12:00AM
Jan 1 200112:00AM
Jan 1200112:00At.i

Jan 1 200.1.12:00AM
Jan 12001 I2:00AM
Jan 12001 12;0f}AM

Ian 1 200112:00AM
Jan 12001 12;00AM
Jan 1 2001 12i00AM
Jan 1 200112;00AM
9on 1 200112:00AM

San 1 200112:00AM
J- i 2xysn^l r2:.uvu.Atf

Jan 12001 12:00AM
Jan 12001 E2Y00AM

Jan 12001 120AM
Jan 1 200112:fl0AM

Jan 12001 12:00AM

Jan I 2001 12:00AM
Jan 1 2001 12:110AM
Jan 12001-.-12:OOAA{

Jari 1200112i00AM:
Jsui t 2001 12:00AM
Jan 1200122c00AMJan

12001 12:00AM

Jan 12001 12:00AM

Jan I20QL12:OOAM
Jars 12001 11MAM
Jan 12001 12:00AM
Jais I 2001 12:OOAA4
Jan 12001 12:00AM
Jan 1200112i00AMJan

12001 1100AM
Jaii 1200112:00AM
Jaii 12001 12sUtSAli2
Jaiti t 200112:00i1h5

Jan 1200122:QOAI41
Jan 12001 I2:00AM
Jan I2001t2.S10AM
Tatt 1200112:00AM
Jan t 200112:00AM
Jan 12001 12:00AM

Jan 12001 12.00AM

Jan 12001 12:00AM
Jan12(H3112:00AM
Jan12001 12:00A&1

Jan i 200t 12:00AM



CALCULATION SHEET PRbJEGT:g^WTP
.:. Jb8A0.:246A

BY:EQgnM . . . CALC NO.: ^4590-WYP:MdG-FRf'A046t
DATE:t2t047^ SNEETREV: 0A

SNEEf h1O.: 63
St78JEC'P: Uadattvl £anissJ¢ns Ron £'i3R4 Vort4r . . ^ .. .

Tank Namu Anatyte WasteP6ase Inventary Envemary Easis IJenaity Uenslty Gnlts Volume Yalume'Units Concentration Concenthatton C)nits Ueeay Data
Units

2441-AN-t03 Uxalate SattCake 1.53E+04kg S 1,12g1mL 1S33kL 5.79E+03uglg Jan12Q0112:O0AM
241-AN-103 Pb Sait Cake 1.69£+02 kg S 1.69 glmL 1533 kL 5.57E+01 uglg Jan 12001 12:00AM
241-AN-103 Pb Supexoatant 2,911s+02kg S i.48gtmL 1883kL 1.05E+62ugtg Jan1200.112c00AA4
241-AN-103 P04 SdIFCaka 5;74E+03kg S I:72pjrnL 1533kL 218E4,03ugfg Jan1200I12:WAM
241:AN.103 FtAt Supematant 3.I7E+03 kg S L48g1mL 18R3kL 1.14H+03 ugtg Jan 12001 12:O0AM
241-ANd03 Sb Salt ('akr 1:018+02 kg S 1.69 gtmL 1533 kL 3:34E+05 uglg Jan 12001 12:0OAM
241-AN-103 Sb Suptmatant 8,R3.E+01kg S 1.48gfmL 1883kL 1176+01 ug/g Jan 12001 12:00AM
241-ANd03

'
Se SaltCake 1,69E+02kg S 1:69g1mT. 1533kL 5.57E-101 uglg Janl200112:00AM

241-A N-103 Se Supematant 1.49E'f02kg S 1.48g/inL 1883kL 533E+01ng/g Jani2U01I2:00AM
241-AN:103 Si Salt Cake 2.20E•r03kg 'PS 1.58g/mL 1533kL 4.28E+02uglg Jan1200112,bOAM
241-AN-103 Si Supematint 8.17E402kg S 1.48glmL 1983kL 2.93Sf02uglg Jan1200192:00Abi
24I-AN-103 S04 SaitCake .8.568+016:g S 1.72gfmL 1533k1. 3.25Ef03ugfg Jan 1.2001 12:00AM
241-AN-103 S04 Superiiatant 2:4tE+03kg S 1.48$/mI. 1883kL 8.66F+02ug1g Jan 1 200112;00AM
241-AN-103 Sr SattCake L69F4-01kg S 1.69'..g1mL 1533 kL 5,57EiH10mgtg Janl20Q6d2:00AM
241=AIQ-103 Sr Sup¢asatant 1.478+01 kg S 1:48 glmL 1883k1. 5,28E+00uglg Jan12001d2:00AM
241•AN-I03 Ta Supematant 4.838+01kg S 1,49giniL 1883kL 2.02F.4-01ugtg Jatt1200112;0(IAM
241-AN-101 T7i Supernatant 4.83E+01kg S 1:49gtmi. 9883kL 2.02E+01ngJg Jan12001^..12:00AM
241-AN-103 Ti Supematant IA7Ht41kg S 1.4Rglml., I8831eL 5.28E+0ttugJg Jan .1200112:Q0AM
24l-A'd-IQ3 Ti SaltC.'ake I.6913+01kg S 1.69g1ml 1533kL 5.57E+00ugJg Jan12001i2:00Atvi
241-AN-103 TICasCb3 Saltt',ake 8.22E+04 kg S I.69"gJmL 1533 kL 2.71E+04ug(g Jan12tHJ112:fl0AM
241-AN-103 27CastJ03 Supernatant 9:28E-t03kg S I,A9gtrnL 1883kt. 3,88E-H53ueg Jan120II112:O0AM
241-AN403 37 Suptntatant 19413+02kg

'
S 1.48g1sizL 1883kL IAS12+02ng/g Jati7 200112;QDAM

241-ANh1D3 77 Saltt`ake 33811+02kg S 1.69g+mL 7533kL 1.12E+02ug1g Jat12001 12;00AM
241-AN-143 i71YD'CAL SaltCake 1.378+02kg S 1.69glinl 1533kL 4.51E+0!uglg Jan1200112:00AN£
241-l.N-t03 UTOTAL Supcinitant 2:95E+00kg S 1.49:gJmL 1883kL 1.23E+OOug/g 1ai#1200112ll0Aiv1
241=AN-103 V Supcrrurtapt 736E+01kg S 1-48 g1mL 1883kL 164E+OlvpJg Jatt1 2001 12:00AM
241-AN-103 V SaitCake 844E+01kg S 1-63g1mL 1533kL 2.79E+01ueg Jan12iHI412:00AM
241-A-103 W Suprnutant 5:37E+02kg S 1.49ghtiL 1883kL 214E+02ug7g Jand200112:00AM
241-AN-103 Y Snpematant 9,S513+00kg S 1.49gfmL 1893kL 4.03E+OOuglg Jan1200112!QDAM
241-AN-103 Zn SaltCake 8:b6E+01i..kg S 1.72ghiiL 1533kL 3.29E+01ugtg Jan.1260112;00AM
241-AN-103 Zn Supernatant 232E+01 kg S 148gtml. 1883kI. 8.31E+00 itglg Jan1200112:00kM
241-ANJ03 1.r SaltCake 1,69E+01kg .S 1.69g/an2, 1533kL 5,57E+06ug`g .7art1200112:00AM
241-AN-1ti3 Zs Supaen®tant 1:80E-W1 kg S 1.48gjmL 1883kL 6.46E+00uglg Jaa1200112,iN}AM
241wAN-104 106d;u SaitCake 1:22E-04 Ci TS 1.5&g4nC. 7736 kT, 4-97MSuCilg Jazi.S 200112:00AM
241-AN-104 10E%u Supernatant 7;76E+05 C! TE l.figdmL 2fl83dtl 3.2tS-08uL71g Jate1200112i0pQ.hf
241-AN-104 113mCd Sah(7ake 1r11E+02Ci TS 1.58gF,mL 1736k1 452E-02uCilg Jatk1200t 12<00AM
241-AN-104 I13mCd Supematant 7.05E*01Gti 1'E 1.6g1mL 2083.kL 2.92E-02uCi1g Jani 2001 12:fl0AD3
241AN-104 125Sb SaltCake 6:10E+0145 TS 1,58y1mL 1736 kL 2.48E02uC'i/g Jaii1200T12:00AM
241-AN-C04 123Sb Supematant 3:882t01Ci "t°E 1.6 gTtn.L 2083k1 1,60E-02uC51g Jart1200112?MJitM
211-AN-I04 1268n SaltCake 3.A3&t-00Ci T9 1.58gfmL 1736kb 1.40M3uCi1g Jan12(x}112t00AM
241-AN-104 1268n SupePn9tmrt 9,5913+00Ci S 1.41 glntl. 2083k.1, 3,238-03ttCf7g Jan1200112;00AAk
241-AN-104 1291 SaltCake 2.75E-01Ci TS t.38gJmL 1736kL 5:12E-04ttCilg. JanI2iH}112"ODAtv4
241AN•104 1291 Supematant 4381?.(SICi S 1.41gJml 2083kL 1.48E=04uCilg Jaa12001T2i0UAM
241-AN-104 134Ca Satt:Cake 2:66E-01Ci 9"S 1.5$8/mL 1736kL 1A85-04 u01g .. ,Jag1200112_OOAM
241-AN-I04 t34Cx SupemaRant 9:73E-01L5 "I'E 16g/ml. 2083kL 4.03E-44uCi!g Jan1200112:00AM
241=AN-104 137Cs Salt Cake 83811+05Ci S 1.57 g7mL 1736kL 326Ef02uCUg Jatt12001t2itJ9AM
241-AN-104 t37Cs Su{sematant ]:10E+060 S 1.41.:gtmL 2083kL 3.70E+02uGilg JanF2Q0112:00AM



C!el.CllLA'tK7N SHEET rROarrCT: tleawM
^flBN,a. ^0

13Yt Lflar(k5 CALC NO.: 245 V̂JTp MaGFRp,;,y^t7Qt :.

OATE: t?1QLMZ .

SHEET NQc EA . . . .
SUPJECT. Uadattrtlgnns,'aon sRilrtPyac7 Vepor , . . . .

Taakttame An4[yte Waste9'hase inyentot`y Inventory EABIS 1Sen31ty i)ensltyIIults Volume 3'tilumellnitS Caneentt'atlbn Coneentrationt7nlgs Dttay17ate
Units . .. . . ... .

241•AN-104 137m6a SaltCake $.40E+05Ci C glni6. 1736k1.. uCitg Jen12[X.ll12:00AM
241-AN-.104 137m$a Supcinatant 1.04E+O6 Ci C gimI. 2083kt, uCitg Jan1200112:00AM
241-AN-204 14C SaltCake 4:62F+01 CY TS 1.58 g/mL 1736kL 1,88E-02uCifg Jan 1 2001I2:0{fAhl
241-AN-104 14C Supematant 6,33F,01G1 8 1.41 WtnI, 2083#[, 2,13E-04uCi1g Jan1200112:00APd
241-AN404 1SI5m SaltC%ke 1.84Et04 Ci TS I58gImL 1736kL 7.69E+00uCjlg Jan1200112.310AM
241-AT.'-104 ISISm Supernatant 1,20E404Ci TE 1,15 glml. 2083kI. 4,97E+00 uCiJg 7an12001.i2:00ARi
24t-AN-104 352Bu SaltCakt 5:7€L°HItTCi TS 138pJmI. 1736 kL 2.32E-03uC#tg &an1200112:D0AM
241-AN-104 152Bu Supeeriatant 3:63E+00Ci TE l.6gfiiI, 2083!.kL 1.5D$-03uCig Jan1200112:00AM
243-AN-I04 154Eu SaltCake 1.59k+02 Ci S 1,57g7ml, 1736k1. 6,94Ed32uCi/g Jan 12001 12:00AM
24I-AN-I04 154Eu Supematarit 12213+02Ci S 1.41 g7m1. 2083kL 4.101102uCilg JanI200172.,Q0AM
241•AN•104 155Eu SaltCake 1:79E+42Ci TS 158gtmL 1736 icL 719"2uCilg . .:Jan12001t2.00AIN
241 ANRi04 155Eu Supematant I.14E+02 Ci TE 1:5 ghnt, 2083 kL 4308-02uGiig Jan I 200112i00AM
241-»N-i0 226ica SaiiCake 2.28E-04i.i T3 iS"a`giini. i73 6 icL Y:2gN0ESUG7g Jan1200112;00AM

241 AN 1.04 2261Ia Supcmatant I.45E-04Ci TE 1.$glmL .2083kL 5.99E-08 iiCi/g Jan I 2001 12:00AM
241-Ai4-704 .227Ae SSItCake. 1-34E-03Ci TS 1,58gjmL 1734 kL Jav1200112'.-0OAM
241-AN404 227Ac Supentatant &S2E04Ci TE 1.6pjmI, 2083kL 3.52EAIuCitg Jan 12001L2:00AM
241-A3V-104 228Ra SaitCake 5;02E-01Ci TS 1.58 gjr¢L 1736kL 2-04E-04uCitg In 12001 t2:Q0AM
241-A:a7-104 228Ra Supernatant 319$-OICi TE 1,6gJittti 2083k6 1,32P.-04uCiJg Jan 12001 I200.AM
241-AN-.104 229Th SattCake 1,16E-02:Ci TS 1,58gt»iL 1736k1, 4.74P-46 uCitg Jan 1 2001.12:00A1.i
241AN-104 229Th Supema':ant 739E-03Ci TE 1-6glrnt 2083kL 3,06E-06 uCi7g dau1200112•00AM
241-A-104. 231Pa Salt Cake $:27E-03Ci TS 1.58g1mL 1736 kL 2.55E-06uCilg Jan 1200712:00AM
241-AN-164 23tPa SStpematant 3:99E-03Ci TE I,6ghn1; 2083kL 1-65E-06uGtitg Jan 1 200I I2t00A-M
241=AN-104 232Th SaltCake 6.12E-R2Ci TS 1,58gttnL 1736kJ: 2.49E-03uCilg Jan 1 2001 12i00Ab1
241^AN404 232Ttt Supemataatt .1,3211.:03C1 S L41g1titL 2083;k1, 4,44E-07uCifg 3an 12001 12;00AM
241-AN104 232U Salt Cake 1:69E-01Ci G 1,57glmL 17J6kL 5.22E-04 uCitg San12t10112:U6AM
241-AN-704 232U Supemaant 2:65L'-03Ci G 1.41''pjinL 2083kL 5.22E-04uCitg Jan 1200112:iHIAM
241-AN-I04 233U Supemalant 1_09E•02Ci C 1.41glmt 2083.kL 2.06E=03uCiJg 7an120i1112A0AM
241-A-104 233i} Satt Cake 6193E•11Ci C 1,59 g1yriL. 1736 k7. 2,06E-03uCi+g Jaii i 2001 t2:00AM
241=AN-104 234Ef SaitCatrc 7ASE-0¢Ci C 157$1m1, 1736ki. 6,09E-04 uCi/g Jaut200E12:00AN
241AN-104 234TT Sitpematant 3:211::233Cr C 1.41gJmL 2083kL 6.09F:04 uCilg Jm1200f12;-00AM
241-AN-104 235U SaltCake 7.99E-03Ci C 157gjmL 1735kL 238E.-05uCtr7g JatiI200t;12:00AM
24t•AN-I04 235U Supen9atant §ZSE-04Ci C 1,41gJtn1. 2083 kL 2.38E-USuCi/g .fan1200I:12ODAM
241-AN-104 236U SattCake 1:10E-02Ci C 1,57g7ia,L 1735kL 3,27E05 uCelg Jan1200112:00AM
241-At'I-i04 2361T Supsrnatant I:72E-04 C7 C 1,41"g1mL 2083liL 3,27E-0StiCi7g 7an'1 2001 1100AM
241=AN-104 237Np SaltCaka 5A4E-01Ci T:S 1,58g1mi 1736kL 2,05E-Q4uCitg Joxt;I200t12;00t1A4
ZdI-AN-10d 237Np Sopernatant 6.71&02Ci S 1,41ghrel: 2083kL 213E.0$uciJg Jstc1200112;00AM
241-A.N-I04 2381'u SaltCake 3.65Fr0ICi C 1.57gtrnL 1736kL I;32Ed13uCitg Jan12tI0112t00AM
241 -AN•104 238I'u Supanataol 135E-02Ci C 1,41g,imt 2083kL 1,32E,03itCilg JanI200112:00AM
241rAN-104 2380 Salt Cake 1,65E-01 ei C 1,57g/urL 1736kL 4,89E434uCiJg Jan1 2001 12t00AM
241-AN-104 2381) Supematant 2.58E-03Ci C IAtglriil. 2083kL 4489E-04h{Slg JaaI200112.tX1AM
241-AN-104 239Pu SaltCake 8,31E-E00C1 C 1,57gtmL 1736kL 2,91E-02uCi(g JanI200[12:00Atv1
241-AN.104 239Pa Supem®tent 3.08E-01Ci C 1,41g1mL 2983kL 2-9IE-p2uCil8 7aaf1200j;12f00AM
241-A.*I-104 2401'u Supernetant 6.05E-02 C,f C 5.41gfmL 2083kl, 513E-03 uLtiig Jan 1 200112:00AM
241=AAI-104 249Pu SaltCnke lfi4E+00CI C 1S7gImL 1736kL 5.7311:-03tiCitg Jati12001i2:00AM
2441-A29-1 04 243Ain SaltCake 522fi+01 Ci E 157g1m'I I796 k1., L9tE-02uCilg Jat1200Y12:00Ahf
241-AN404 241Am Sugemaksnt 7.31E-01Ci E 1,41 emL 2083 kl 2.47E-04 uCilg Jan 1200112:00Ahf
241-AN•104 241F'u SattCake 2.29E+01Ci E 1.57.gtmL 1736k1. 8.42E-03:uCilg 7ant2001:i2:00AM.



CALCULATION SHEET
BY: (aa
nAT[: i zro.uoz

SU®JECT: 92010d mFSev^naRlnt epyggpr

TankName A.natyte WastePhs.se

241-AN-704 2411'u
241-AN-104 242Cm
241-AN-704 242Cm

241-AN-104 242Ph
241-AN=104 242Pu
241-A-t-104 243Am
24l-Aiw104 243.Am
24 hAN-104 243Cm
241-AN;104 243Cm
241-AN•.104.244Cm

241-AN-104.244Cm241-AN-104
313

241-AN-104311 .
241-AN-10459Ni
241•ASt-10459Ni

241-AN-104 60Co
24I-AN^304.40Co24

1-AN-104 53Ni
241^AN=104...63Ni

241•AN-10479Se

241-AN•104 745e
241-AN-t0494St
241-AN:104 90Sr
241-AN-104 90Y
241-AN-104 90Y

241-AN-104 93mNb
241-AN-104 93ntM
241>ATd-104
$3Zr241-AX-I0493Zr
241 AN404 992'c

241-AN-104
99Tc2A1-Aivt-Y04Ag
241-ANrI04 Ag
241-AN-104 Al
24t-AN-104 Al
241-AN-104 As

241-AN•704 As

241-Atd+104D
241-AN-104II

241-fit1-104 $a
24I-AN•104 $a
241-AN-104.8e
241-AN-t04 Tle

241-A.n7<104 I#i

241-AN-104 73i
291:A14-104 Ca
241-AN=104Ca

Supeanatant
SaltC,eke
Supematant
SalzGake
Supematvnt
Sa1t Cake
Supernatant
Supematant
Satt tzake
Sai£Cake
Supernatant
Salt Cake

Superiaatant
SaItC.'ake

SupematantSalt
Cake

Supernatant

Salt Cake

Supemataut
Supc§natant

Salt Cake
SaitCake
Supemataut
SaltCake

Sugcrnataat
Salt Cake
Superrcatarit

Salt Cake
Supcmatant
Salt Cakv
8tipecnstant

Salt Cake
Supernatant

Salt Cake
Sujranatant

SaltCake
Supematant

Supennatant
Salt Cake

Supean:etunt
Sait Cake
Salt Cake
Supcntatant

Salt Cake
6upeenatant

Sa3tCake
Supematant

7nventory inventony

Units
8.51Ea}t
Ct1a8E-01,Ci

I.64E-03Ci
1.49Ed34 Ci

$.i0Lufi C
2.87E.03 Ci
4.01 E?-05 Ci
1.47E04 Ci
1:01E-b2Ci
9;27E02 Ci
1[29E-03Ci
2,21E+01. Ci
2.5613+00 Ci
3,71E*90Ci
?.B1fit0LCi

4.27E+D1 Ci
2.06E{07
Ci3:521i+42Ci
7:36E101. Ci

1:97E+00 Ci
5.68E-01Ci
8:53E+04 Ci
1.83E+02m
&53F.t04
Ci1.836ar12Ci
2.01R+01 Cr
118E-301-Ci
2.80E+01Ci
2.78E-t04 Ci
3.6&E-W2 Ci
4:15E+02 Ci
4:14E+01;kg
3:72E+0tkg

5:G9E+OA'kg
&:125-s04kg
€.08E+02kg

t.43E+02 kg

1.36E+U2kg
3.51E+02kg

6.33E+01 kg
5.42E+01kg
8:20E400kg

6:31E+00kg
t:0$G+02kg
1.26E+02'..kg

5:9iE+02kg
1.26E-t62 kg

aROJECr. RFP-W7p

Jastuo.:?,a„M

CALC NO.: 24590^WTRAM1k.C.PEte.g(qOt

. . . SHEET REV: 96

SHEETNfl.:%

Basis TJenairy Dcnsity i:-nlts Volume Volume 6nits Concentration Conceutratlon Anitz Deeav Date

1:41 gfznL 20E3kL 2,67E-04 uCifg Jan t 200112a0Abt
137 gtinL 1736 kL 8-75E-05 uCi/g Jan 12001 12:00AM
1.41 g1inL 2083 kL 8.75&05 nCYtg Jan 1 2001 12:OOAM
2.57p/m1. 1736 ki. 5.20I3,07 uCitg Jan 12001 12:00AM
1.41gjmL 2083kL 5:20E-07uCitg Janl 2001 12:00AM
1.57gfmL 1736.kL 2:10E-06 uCilg In 12001 .12:00AM
1.41p'mL 2083kL 2.10E46uCiJg Jafl€2001€2r00AM
1.4€g1rnL 2083k4 8:08F.-06uCi?g Jan1.200112:00AM
1.57pjmL 1736 k1. 8A8E-06••.uCilg Jan1200112:00AM
1.57g1mL 1736 kL 7.85P:05uCi!g Jan1200112;00A?4
1:41WmL 2083kL 7.85E-05uCug Jan1200i12:00tvit
157gJmL 1735kL 8.11E=03uCiig Jan1200112--ODAM
1.41g1m2. 20831<1. 8.6113.04uCiig Jan120011100Ab1
1.5891nL 17361<1. 1.51E-03uC9g Jan1200112:00AM
1.6gjm1* 24833cL 3.23E-04uGlg Janf200t 12:00AM

157 gtmit:. 17361tL 1.57&02uCitg Jan 12001 12i00AM
1.41pJmL 2083jk1.. 6.94Ed33uCitg Jan9200112.00AM
1:58g1mL 1736kT: 1.43E-01-:uC5Jg tair 12001 12:00AM
7.6gjmL, 2083kIL 3.051i-02uCilg lan1200112:00AM

1.41 gJrn7. 2083kL 6.65£0QnGi7g Jan 1 200172:00AM
1.58g/Ml. 1736kL 2.31E-04uCilg Jme1200112;00AM
I.57 g/mT, 1736rb 3.13E+01 uCilg Jan12001 12i00AM
1.41g.rinL 2083kL 6198-02uCilg Jan1200112:00AM

g/mL. 1776 kL uCilg Jan.1200112:00AM
&'mL 2083kL uCi/g Jan1200112:00AM

1.58gtm1. 1736kL 8.19E-03uCilg Jan1200112:it0AM
3,6 g1mI.. 2083kL 529E-03uCilg Jate1 2001 12:00A.M

1,58gtntl. 7736kL 1.14E-02uCifg Jan.1200112i00AM
2 6gtmL 2083 kL 737E-03uCitg Jani 200112:00AM

IK7g'mL 1736kL L35E-01uCilg Jeri1 200112.00AM
t.41ganL 2083kL 1.41F.0ItoCiig Jan1200I12;00AM
1a9gtrnL 1736kJ: 1,50E+o1upJg Jati120011ZcOttAM
1.4pJmL 20837cC 126E+01irp{g Janr^t20p1t2:00AM

1,59g1mL 1736k'L - 2.06E+#4 u9/g 9ae1 2001 12:00AM
1.4$(mL 2083kL 2.76E+04ug/g JamI20Att2:00AM

1.57pJmI, 1736 kL 3-98E+01ugfg Jarz1200112;00AM
1.4gJmt 2083kL 4.89fi+01 uWg Jan1200112:00AM
1 .4-pJmL 2083kL 4.63E^r01 ug/g Jan 12001 92i00AM

1.59giznG 1736kL 3.38E+02upJg 3artI200112:00AM
1A1 $dmL 2083kL 2.13E+O1usig JanE200112:D0AM
1.57g/mL 1736'sL. 199E+01ugig Jan12001 12{00AM
1.57pJmL 1736 kI, 3.01E+00ug/g Jand200112:00AM
lAiy,lrnL 2083kL 2.13E+00 uptg Jant200132:00AM
1.5TgtmL • 17361cI: 338E+01upjg: Jan12001`12:00ATxi
IA1p/mL 2083kL 4.26E^01ug(g Jan12ll0I 1140AM
L59gtmL 1736kL 2d4E+02ugtg JanI20021100AM
1:41gJmL 2083kL 4:26E+01ugJg Jan-12001I2.00AM



CALCULATION SHEET

BY. E,,,,Dgy(pa

CATE:.18f414i2

SUOdE'GT: }lA@IgQEmigAS.n&un Feed Vacior

TarRkNameAna)yte 1VaatePftase Inventory )nverztary

Uaits
241-e1N404 Cd 8aitCake 2,72E+01kg

24!-AN-104 Cd Supematant 6.31E+00kg

241-AN-104 Ce Supetnatant 7.26E+02kg

241-AN-104 Ce Salt Cake 1,08E+02kg
24)-AN-104 C7 SaltCake 1.23E+04kg

247-AN-104 Cl Supernatant 1.63E4A4kg

241.AN-104 Co Sapetnatant 2.52Eifllkg
241-AN-104 Co Salttake 2;37E;41kg.

241-AN>104 Cr Saltt`ake
241-AN-104 Cr Suprmatant

243-AN-104 Cu SuPcrnatanE

241-AN-104 Cu Salt Cake

241-AN-104 F Salt (:ake
241-AN-104 F Supeloatant

241-A1+7-104 Fe ".radtCakc

241-AN-104.. . Fe Sapernatant
241-AN404 Hg SaltGake

241-AN404 Hg Svpematant

241-AN404 K Salt Cake
241-AN-104 K Supemaiint

241-AN-104 La SaltGake

241-AN-104 La Supctnatant
241-AN-104. i.i Suiseitutant

241-AN-104 Li Sa1tCake:..

241-AN404 Mg Supernatant
24f-AN-104 A9g Salt Cake
241-AN-104 Mn Salt Cakz

241-AN-164 Mn Supcrnatant 1;26E+01kg

241-AN-104 Mo SattCake 1.38E+-02kg

241-AN-104 Ma SuRematant 1>69E+02kg

241-AN-104 Na Sa)tCake 533E+0.Skg

241-AN404 Na Supematant 3.39E+05kg

241-AN-104 Nd Supemataut 1:268+02kg

241-AN-104 Nd SaltC'ake 1.08E402kg

2441-AN=){34 NH3 Supematant 4,b9E+02icg

241-AN-104 Ni Sa4tC.eke I.67E*02 lcg

241-AN-104 Ni Su)fcinatuit 2.52E+0Ikg

241-AN-104 h102 Salt Cake 1:75E+05kg

241-AN=104 N02 Snpeinatant 234E+05kg

241-AN-104 N03 SattCake 3.28E+A5kg

241-AN-104 1403 Superciatmit 3:58E+05 kg

241-AN-104. OR Saltf`.ake. 1,01E+05kg

241-AN-104 OH Supematant 1.49£t05 kg

241-AN-104 Cr.a.late SaltCake 2.34E+04kg

241=AN•104 l"tzaiate Supernatant 1:56E+03kg

241-AN-104 Pb SaitCake 1.14E+02kg

241-AN-104 Pb Suprnwtant I,26E+42kg

i'ftpaEC7: gP -
H
W73'

JaBND:: 24.5u0

Cat.cNp: 244?^ T^rts fEE^4Q?
SHEET REY:4A

SHEETNO.!$$

IIasle ISeriaitg iTensity L7ni#s Volume Vtilume Units Coneentratlon Concentratlon'lJnttx

a 1S9g/mL .1736kG 9.86E+00ug/g

S 1.41g/m1. 2083.k1. 113E+09uglg

S. I.4TgImL 2083kL 426E+itiuglg

3 1S7gJmL 1736kL 3.98E+01ugtg

i 1.59g1mL 1736kL 4.46E+03uglg

i 1.4gtmL 2083kL 5.$4E+03ugFg

i 1.4gfmf: 2083ki, 8.51E+00ugJg

i 1.57g/mL 1736k1, 7-96E-140upfg

S 3.59g/mL 1736kL L55E+03ugtg

3 1.4pJmt, 2083k1. 2,40E+02ugtg

1 41giinL 2083 kS. 4.26E+Obugtg

'3 1.39ghnL 17361c1.. 7.54£{ 00ugtg

s 1.59pfmL 1136kL 803E+02ugjg

i I.41gItnL 2083kL 5.81E+01 ugtg

> 1.59gJmL 1736kL 135E+02uglg

i 1.41p/ritL 2083ki. 2.13E+91 ugjg

ts 1.58gtmL 1735kL O.fl0E+00uglg

1"fi i,fsglmL 2083k1, O.00E+00uglg

> 1S9gltnt. 1736kL 338E+03ug1g

1.4eJn. 2083k1., 4,78E4-03uglg

i 1.57g1mL 1736kL 1.99E+O1ag/g

i 1.4)gtm). 2083kL 2,13Et01u,zfg

1.4 gTmL 20833tL 8,43E40tFuglg.

i 1.59gJmL 1735k1. 1.62E+O1 ugJg

i 1.41 g1mL 208311. 4.26Ek01bgtg

i 1 S7gTmL 1736 k1, 3.98E+0fugtg

i 1.59 g(mL 1736 kL 1.71E+01ugJg

1.41 glmL 2083. kL 4.26E+00 uglg

> g1inL.1.59 1736 kI. 5.00E+01 upJg.
LdgtifaL. :..20DkL 574E+01ig1g

: 1.59pJmL 1736kL 1,93E+05ngtg

9 1,4gjivL 2083 kL 1.83E+45upJg

C,41 g1ipL 2083kL 4.26Pit01ug/g

S 1.37glmI, 173611kL 3,98E+0)pgJg

3 1.41g1mL 208-1 kL 1.58E+02 ugfg

1.59gJmL 1736kL 6,048+61-:ugl8

i 1,41g/mL 2083 kL 8,5113400ugjg

i 1.59g1m1. 1736k1: 633E+04ug1g

§ [AWniC 2083.kL 7,93E+04Pg8

i 7:593tn); 1736 kL 1.19E+06ug1g

1.4pJni(. 2083.kL 1.21&H0Stigfg

1S7pfptl,. 1736kL 3.72E+84ugtg

i 1.41glqll.. 2083 kL 5,03E+04ugtg

1,59g?mL 1736kL 8.47£+03'^ugJg

L41g/mL 2083.k1, 5.27E^W2uglg

1 1 S7 yjmL 1736kL 4.20E+01 ng/g

! IAlgJmL 2083kL

3

4.26E+03upJg

Decay Date

Jan 12001 t2:00AM

Jan ) 2001 32:itpAM

Jan 12001 12^ODAM

Ia7i 12001 12:OOAtat

Iari ) 2001 12:40AM

Jan ) 2001 12;60AM

JarE 12001 42:04AM

lan 1200112.00A1vt

dan 12061 12.60AM
Satt12ENTt:^3$:A0AM
3an I 200I 72;01)AM

Jan 12001 f 2;00A7v1
lan 12001 12:WAbi

Jan 1 200112:00AM
Jan1 2001 12:OOAM

Jan 12001 72:00AM

Jan 12001 12:00AM

Jan 12001 12:00AM

3arr 1 2001 12,'OOAM
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Tank Name Anatyte Waste Pfiase

241•AN-104 p04 $att ['ake

241-A3{-104 P04 Stitperaut;ent
241-AN-104 Sb SaltCake
241-AN-104 Sb Supematant
24t-AN•104 Sc SaltCake
241-AN-104 Se Supernatain

241-AN-104 Si Salt Cake
241-AN-104 Si Sulsematant
241-A1V-104 504 SattCake
241-AN-104 S04 Suparaacant

241-A21-104 Sr Sa(tCake
241-AN-104 Sr Supomatant
241A.N-104 Ti Supematant
241-.AN-104 Ti Salt Cake

241-AN-104 TIC as C09 Salt Cake
241-AN-104 TIC as C03 Supimatant
241-AN•104 TI Supemtant
241-A'N-104 TI Salt Cake
241-Ai4•104 UTEYI'AL Salt Cake

24€-AN-304 1TCE7TAL Supematant

241-AN-104 V Supematant
24I-AN=104 V Salt Cake
241-An'`-1104 2'n Supematant

241-AN-t04 Zn Saltt°ake

241-ASi-k04 Zr Salt Cake
241-AZ`d-204 Zr Supeinatsnt
241-AN-10S 106Ru Salt Cakn
241diN-105 1063tu 5gasnaaat
241v424-105 113rnCd SaltCake

241-AN•105 113rr:Cd Supertratani

24 t-AN-T05 125Sb Selt Cake
211-AN-105 225S6 Sugetnatant
24I-AN-l05 126Sn Satt Cake

241-AN-105 126,5d Supesnecant
241-1sI4405 1291 Salf: Calke

241=AN-305 1291 Supe;nstant

741-AIV-105 134Cs SalltCake

241-AN-105 134Cs Sultematant

241-i1:7V105 137Cs SattCake
241-e1?J-105 137Cs Supernatant

241-A34-205 137tnAa SaltCaka

241-AN-105 137mBa Supenwtant
24I^AN-105 14C SaltCake

241•A.*+iaOS 14C Suttitrtwtant

24t,.AN-105 151Sm SaltCake

241-AN-105 tStSm Supernata.nt

241-A1,40S 1S2En SattCake

CALCULATION SHEET PROar»cTi RaP-wm
^ . . J46^^.ND.:ZM

CALC NO.: 2459¢YJTP-414C-fBP^Wl

SHEET REV: ^A

SHE1:T ht0.: §j

tuveutory lnvetrtary Basis Iknsftp tleasity tJntts Volume Volume tlatt.c Concentrattou Cunoeutratiun Units Decay Date
Units .. . .

1,16E404 kg S 1.59 gJmL 1736k1. 4.2013+03 uglg Jan I 2001 12:00AM
5^b9E+03kg S IAglmt. 2083k1.. I:93E+03ug7g Jan1200112A0AM
b.51E+01kg S 1S7gImC. 1736kL 2.398+01ugjg .Jan1200112:00AM
7S9Ji+01kg S 1:4Tgp'm2. 2083 kL 2.56E+01pglg Jan12001 12c00AM
1.08F+02 kg S 1.57 g/mL 1736kL 3.98E+01 ugtg Jan 1 2001 12:00AM
1.2613+02kg S 1.41gTroL 2083kt. 4.26E-141 uglg Jan1200112:00AM
1.77E403kg S 1.59gtmL 1736 kL 6.41E+02ugJg Jan1 2t1012:00AM
4_90E+02kg S I:4g1mL 2083kL 1.66E+42ug:g lan1200112:00AM
3.35E+04kg S 1.59glmL .1736kL 1.21E+04ugtg Jan12001i2:00AM
7.451i+03kg S LA gfmL 2083k1.. 2.53E+03ug/g Jan12001t2:00Filvf
C08E+01 kg S 1.57 g/mL 1736k6 3.98E+00 uglg Jan1200 i 12.00AM
1:26E+01 kg S 1.41. gtmL 2083 kL 4:26G+00ugfg Jan 1200112:00AM
1.268+61kg S 1.41 g1mL 2083 kL 4.26E+00 u8lg Jan 1 2001 12370AM
1:08E+01kg S 1.57gJmL 1736kL 3.98Et00ugtg Jan1200112:00Ati1
1:748+05kg S 1-57 g/mL 1736kL 6.40F+04uglg Jan 1 20007t2:00AM
2:2511-+04kg S 1.41g1mL 2083kL 7.59E+03ug/g Jari1200t12;00AM
2:52E402kg S 9A1g1mL 2083kI, 8S1E+42ue,fg Jaii7200112MAte2
117E+02 kg S 1.57g/rnL 1736 kL 7.95E+Olug1g Jan 1200112:00AM
4.93E+02kg S 1.57gfmL 0361cL i$tt3+a32agtg Jarif 200112:0{IAM
7:74E+00kg S 1.41 gYmL 2083k1. 2.61E%04ugPg Jan 1 200112;00AM
6.33fi+01kg S 1,41gJrnL 2085kL 2.13E+OIu8tg Jan12001.12:00,1Ad
5,+42E+01: kg S 1.57g1mL 1736kL 1:9913+01u81g Jan 12001 12:00AM
3.05E+01kg S 1,4g1mL 2083kZ 1,04E+01ugfg. Jait1200t12:00AM

5.77F+01kg S 1.59gtmL 17361cL 109E+01ug/g Jan12001 12:00AM
4.66E+01 kg S 1S9glmL: 1736kL 1.69E+01ug/g Jan2200I12:00Ati4
1.65E+01kg S 1.4 glmt: 2083.kL 5,60C+00ugtg Jan 1 200t12^OOAM
1,37F-04Ci T:9 1.58g1mL 1925kL 4.97E-08uCilg Jant 200112:00AM
&63E-05fa TE 1.6g/mL 2227kL 3.21 E-08uCa(g Ja»1200112:00AM
1:24E+02Ci TS 1.58gtntL .1925kL 4.52t:02uCitg Jan9200112t0®AM
2,83E-t410 TE 1.6g1mL 2227k:L 2.92E-02uCifg Jan1200112:00AtrR
6:83E491Ci TS 1.58gh»L 1925kL 2.48E-02uCitg Jan1200L12:00ATc4
4.301ti+01 Ci TE 1.6g1mL 2227k[, 1,601;-02uCitg Jan1200F12:WAb4
3:85E+00 Ci TS 1.58gfraI. 1925kL 1.40F.-03uCilg Jar12001 12i00Aldt
2A2E+00Ci TE 1,6gtrzd, 2227kL 9.02E-04uCitg )an12001T2:40AM
3,0913,01Ci TS 1,58g1mL 1925kL I-12F.:04uCilg Jart1200112:00Atr1
5ME-01 Ci S 1.42gdmL 2227 3d; 1.88E-04uCJg Jan 1 2001 12:00AM
299EA1 Ci TS 1.58pJmL 1925kL 1.08E-04 uCilg Jan12001 12:00AM
1.0813400Ci TE I,6gtmL 2227kL 4.03F:dt4uCUg JanI200t 72:Q(}AM
8.101?+05 Ci S 1.57ghnL 1925k1. 2.68E+02uCttg Jam1200I 12:00AJ,4
6.98E405Ci S 1.428/mI, 2227k1. 2.21E+02uCVg Jan1200112:00AM
7.66E+05 Cti C gJmL 1925kL uCitg Jan2200Y12:00AM
6.61 E;05 Ci C ...gfmL 2227.kL uCitg Jan 12001.12:00A.ti.
5.18F,+01 Ci TS 1.1$ghal. 1925k2. 1.88F-02uCiJg Jan12001t2:00AM
731E-91Ci S 1 ,42 illmt. 2227kL 2,31E«04uCitg Jan.12001 12.,0OAM
2.12E404 Ci TS 138ghnL 1925 kL 7-69F440uC1g Jart 12001 12390AM
1.33E+04Ci TE 1.6gtmL 2227kt. 4.97E400uCiJg Jan 12001 12_00AM
6A0E409 Ci TS 1.58 ghnL 1925 kL 232F403uCi1g Jan 12(}01 12_00AM



GALCU4,ATION SHEET FROJECT: RPP:WTP
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241•AN-105 1521?u Supimatant 4.03EtMtCi TE 1.6g1mI. 2227 ki: 1.50E-03uCUg Jan12001t2:00AR4
241-A1V`-195 154Eu SaltCaka 1.941:+02Ci S IS7gJrnL 1925kL 6A3S-02nCilg Ian1200112;00AM
241-AN-105 154F.u Supcrnatant 5.85E401Ci S 1.42yJmG 2227k1., 1i8513A2uCilg Ian12001t2;00AM
24!-AN405 1551?u SaltCake 1:19E+02Ci t; 1.57gtmL 1925kL 3.93E-02uCilg Ian1200112:00A2vt
241-Abt-105 ISSEu Superrnatant 3:588+01Cr F. 1A2glmi. 2227 kt. 1.13E02u(,i1g Jan 12001 12:OOAM
241-AN•I05 2261ta SaitC^ake 2.56E-04C9 TO 1.5&glmb . 1425aa1. 9381?-08.8CUg Jan 12001 I2;00IiM
241AId-105 226Ra SuOCrnatant 1,61E04Ci 3'E 1.6g(mL 2227kL 5.99E-08uC31g Jaa12fM1112:00AAi
241-A.*#,105 227Aa SaltCake 2;61T03CG TS 138,gtn57. I925ICi 9.46Pi-07uCitg Jan 1 2001.12.O0A141
241-AN-105 227Ac S,tpeeimtaat 1r6413d13C TE? 76g1m1, 2227k1- 4.721:-07uCi1g tah1200112i00Ak#
241-AN.105 228Ra SaICCakt? 3.088-01 Ci T5 1.5881mT. 1925ki, I.I2E.04pC'g Jan12.00112MAA4
241-AN-105. 228Ra Bapernatant 1.9413-01Ci T.g 1.6gfnr!- 2227ki. 7.22E05uCidg Ian12001I2:00AM
241-AN405 229Th SaltCeke 1.31Tv.02Ci TS 7.58gim1. 19251iL 4.7413-06tiCifg Jan1200112:00AHI

2227.Yi, 306C-061141lg janl2Utt1 I2:7)0A1Y1

241AM-105 23SPa SaltCake ?;03Ed13Ci TS 2,5ggtmL .1925kL 2S5&..06CVg 3an1200172:00AM
241-AN•105 231 Pa Supe.matant 4.43E,03Ci TS 1-6g1ritL 2227ki. 1;65E=06uCitg Ian1200112;00AM
241-AN405 232'1'tt Salt{`ake 6$611-02>ri I;S 1.58g1m(, 1925kL 2.49E-05 uCilg 3an12001iZ;A0A1+4
241-AN-105 232Th 6ultorn8tant 4:31E-02Ct i'E 1,6 gfmL 2227kL 1.61P,-0SuCflg latrl 200112:00t1M
241-AN-105. 23217 SaltCake t.t3E-0 t Ci C 1.57gimL 1925kL 3.73$-05 tiCilg Taa1 200112;00AM.
241-A3J405 232id Supmiataait 3.40E-03Ci C 1.42gtmi. 22271iL 1.073:.-06 uCi(g Juti1200112:00AM
241«AN-105 233t3 . Salt Cake Q62&01C,i C 1_57ghoL 1925kt, 1-53E-04u0Pg. Ian;I200112a0AM
241-AN-105 233U Suprnretant 2:39E-02Ca C 1.42gtntL 2227.kL 4.41E-06uCj/g Iart1200t72:00AM
241-AM-105 234TS SaitC'4kC 1:05EAICt f- 1.57PftnL 1925kL 14713-0SuCilg Jaud200112iQ0AM
241-AN•145 23413. Snpematant 3:16E•03Ci C 1.42glml. 2227kL l.00E-06'uCrlg Iaccd200112:¢OAM
241-A1d+705 235U SaltCake. 4:12E03Ci C 1.57Wm1:. 1925kL 1,36E-06uC1/g Taztf200112:0AAM
241-AP7-105 235U Svpceizetm4 1.24E-44 Ci C 1.42 g41L 2227kt 3.93F,A8uCtg Ie;[12001 32t00AR3
241-AN-lOS 23647 SaitCake 4,76Iid33Ci C 1.57g1mL 1925kL 137F>06isCJg Jm 1200112:00AM
241-AN-105 216U Supematant I.A312,04Ci C 1A2gtmL 2227 kL 4.5413-08uC,`iJg lan1200112:00t1M
241-AN405 237Np 3a1tCaRe 5:153E-01Ci TS 1.58gIroL 1925td, 2.05E-04uCVg .par1200112:Q0AM
241-AN•105 237Np Suphiiatani 4:75)~-02 Ci S 1.42g1mC. 12227 kL 1,50E-05uCilg Ian C 2001 12:00AM
241-AN-105 2382u SaitCake 2:13EA1LY C I.57gtmL 1925kL 7.03&0$u4tidg Ian:1200112:00Ahi
241-AN-10S 2383'u SupbittataiH 2.50Ea03Ci C I.42gmL 22273tL 7.89E-07uCi1g Jan12001.12:00AM
241-AAI-105 238U SaltGakt &77E-02Ci C 1,57glriiL 1925 ki. Jav1200t12i00?iM
241-AN-(05 238tJ Supemataut 2.6413-03Ci C 1,42gtnil, 2227kl; 8.361•-07uCitg San1200112:00AM
241=AN=105 239£'u SaltCake S;73E400Cf C 1.57g1mL 1925kd, 7.9(s03uCifg Jan"1200112;OpAM
247-AN,105 239PU Supesnatant 6.73F.02Ci C 1.42'gYmL 2227k1, 213E-05ttCilg dan12001.12:00AM
241-AN-I05 2401?u SaltCake i.D8p+00Ci C 1.5TgtmL. 1925kI. 3.58F.04uClg Jazi1200112:00AN1
241-AN-305 240Pu SupGmetent I.2713-02.C C t.42g/mL 2227k1, 4.02E-06uC,91g Iaa.12001 12:00tdvi
241•AN-105 241Am SaltCake 2.07E+01Ci S IS7gtm1; 1925kL 6,8613,03uC5tg Jari-1200212.00;aihi
241•r1Td-105 241rbn Suptntatant 8.3311-02Ci S 1.42gftnl, 2227dcL 2.63E-05uCilg Jart1200112:00A.h4
241-AN-105 24IPa Salt Cake I,25E+Ot Ci C 1.57 gJmL 1925 kL 4.13FA3uCilg Jan I 200112:00AM
241-AN-105 241PU Supe.mafatrt S.R7E-CiCi C IA2gJmL 2227 kL 4.64L:95uCitg Ian120p112:00A:'t•f
241•AN-105 242Cm SaltCake 4:60EA2Ci C 1.51gdmL 1925k1. 1.52E-05 u45lg Ian 1200t ]Z:OOAIYI
241-AM-105 242Cm S. t 1.83P•04Ci C 1.42glml. 2227kL 5.79E-08uGidg datz1200112:00Aht
241-AN-205 2422u SaltCakc 8.b8E-05Ci C 1.57giinL 1925kL 2.87E-08uCidg 2an3200112:00AM
241-AN-105 242Pu Supetnataft €.02E-06Ci C 1.42$fmL 2227kL 3,2213-10qCilg Iait1200112i00AM
241-AhP495. 243Am Sa2t Cake 906E-04 Ci C 1,57 g/ruL 1925:k2, 100E-07uCi1g ItutT 2001 12;00A'S4
241AN-105 243Am Sunernatant 3160AA6 C'i C 1.42^@1mL 2227kT. 1.149-09vCilg- Ian-12D01I2a00AM



CALCULATION SHEET
BY; 9 6errtas

bATE:12A^02

S10JECT: VWatgQ EmiSSia^SS Run i=_ggd Vector

Tank Name Analyte Waste Phase

241-AN=105 243Cm
241-.AN-105 243Cm
241<AN-105. 244Cm
271-AN-105
244Cm241-AN-103H
241-A.N-105 3H

241-AN-103 59Ni
241-AN-90S 57Ni
241-AN•105 60Co
241-AN405 GOCzt
241-AN-105 63Ni
241-AN-.105 631di
241-ANa05 79Se
241-AN•10579Se

231-AN-105 906r
247-AN-I05 90Sr
241-AN-105 90Y
241-AN105 90Y
241-AN265 93mN6
241-AN-105 93mNb
241-AN•lOS 93Zr
241-AN-105932r
2-01-AN-10599'3°e

241-AN-105 99Te
241-AN-105Ag
241-AN-105Ag

241>AN-195. Al
241.ANi05 Al

241-AN-105 As

241PAP7-105 As

241-Akd-10S B
241-AN-105 B
241-AN•105 Lia

241-AN-IOS $a

242-A.N-105tie
242•AN-.105 Be
241-AN-105 6i

241-AN-105 IN
241-AN-705Ca
241-AN-105Ca
241-AN-109Cd
241-AN-10S Cd

241 AN-S05 Cc

241-AN-105 Ce
241-AhT-105 Cl
241-AN-105 Cl
2ti-AN105 CO

SaltCke
Supematant

SaitCzke
Supetnatant

SaitCake
Supernatant

Salt Cake
Supernatant
Salt C'ake
wjiematant

Salt.Cake

Sapernataat
Salt Cake
Snpernatant

Salt Cake
Supematant
SaltGake
Supetnatant
Sa1tCake

Supcrnatant
Salt Cske
Supernatan[

Salt cske
Supematant
Superiiatant

Salt Cake
Supeiiiatant

Salt Cake
SaitCake
Supeniatsnt

Superiatant
Sa11 Cake
Supeenatant

Salt Cake

Supematant

Salt Cake

Salt Cake
Supemata»t

Salt Cake
Supenratant

Sulieeitatant

Salt Cake

Salt Cake
Sa3psrriatant

Salt Cakc
Supercatant
Supematant

Inventory IAVCAitOr,)'

Ilnitb

3:98F,-03Cz

1.581i-05 Ci
3.39£-02 Ci

1:35F.dW Ci
4.91H+-00 Ci
6;878-02Ci

4_16£+00Ci
8.67£-41Ci
4.55E+0l Ci
9.658+00 Ci
3.95£+02 Ci
8.18L++01 C
6.97E-01 Ci
4.01Pib1 Ci

3.092t04Ci8:32£+01
Ci

3.09E+04 Ci
8.32E+01 Ci
2:52E401Ci
1.5qEW1 Ci
3:i4£+01Ci

1.98£+01', Ci
5:3AE-w2 Ci

5.88HaD2Ci

3,96E+01kg5:79E+01
kg

9.281e+04kg

6.76ff+04kg
1.1SE-+02:kg

1.091;F-tU2kg
1:6613+02kg
2.74e+02kg
5.47£+0i kg
5.92£+01 kg
5:A4E+00kg
5.92E+00kg

1.1 EB+a21cg
lA9G-t02kg
1.ASB+0.3kg

1:098-402kg
3:A4E+00 kg
3.4113+01;kg
1:13$+02kg
3.0917412kg
S,S7E-F04 kg
2.25&4fl4kg

2:i8E•Mi kg

PR{UECf;BP- M

.. . dQB NO,: 29$04
CAi.C N0.; g459A-MTP-Me£-FRPdiBpOt

SNEETREV:Qg

SHEET NO.:0

Haal.s Gencitg Dees4ty Untts Folume Yalnme Un3ts Coneentratian Cartcestratinn EFnitx 17ecay Date

C 1.57gtmE. 1925kL 1.32E-06uCilg Jan 1200112:00Ahh
C 1.42g1mL 2227kL S:OOE•09uCilg Ian1200112:0QAM
C 1.57pfmL 1925kL 1.12E-0SUCitg Jaa1200112:00AM
C L42gtmL 2227 k1. 4.27&-08 uCi/g Ian;12001 12:00AM
S 1.57g13uL 1925kL 1.62F,-03uCi1g Jaii t200192:00AiV1
S 1.42gfmL 2227kl. 2,1713-05uCilg Jarc2200112:00A?r4
TS 1S8 p/mt. 1925kL 1:51E-03uCUg Jace120QI12:00AIat
TF 1.6gtmL 2227 7rL 3:23E-04uCllg Iad1200112:OQA='vl
'I'S 1.56gFmL 1925kL I,65E-02uCifg 1an12001.12:00AIv1
S 1-42g1mi. 2227kL 3.05&03uCUg Jan12tNJ112:4)GAM
TS 1.58gJmL 1925 kL 2.43E-01 uCtg Jaa1 200112:00AM
TE 1.6gJmL 2227 kL 3.05F,-02 uCi7g :J'ar 12001 12:00AM
TS 1.5$glrnL 1925 kL 2:3IE-04 uCitg Jan } 2M00k 12:00AM
TH 1.6glmL .2227kL 1.49L-04uCffg Jant200112t0t1AM
S 1.57giroL 1925 kL t 02E+OtuCiJg Jan 1200112:00ASd1
S 1,42gPmL 2227kL 2.6313-02uCi/g Jan t 200P 12:€fOAM
C yjmL 1925kL uCilg Jan1200112:00AM
C ..:gimt. 222?kL uCilg Jani200112:00A.M
TS 1.58gtmL 1925kL 9.15£-03uCitg 7an5200112:00AM
TE 1.611JmL 2227kL 5923-03uC5dg Ian1200112:00AM
TS 1:58:g1mL 1925kI, 1.1413-02uC"tdg Jart1200112:00AM
TE 1.6gimL 2227kL 7.37E-03uCiFg Jan1;200112:00AM
s 1:57gj;nL 1925kL Ia7E-01 uCitg Jeni200112-^DOAM
S a 42gJmL 22271;L. 1.86G-O1uCJg Jan 12001 12,WAM
S- 1.42 gJmL. 2227 kL 1.258+01 ug/g Jan1200932:00AM
S 1.5%'g/iuL 1925 kl, 1.921?+01ugJg Jan I2001-12:00AM
S I.42glnil. 2227.kL 233E+04ug/g Jan12tHJ112:00AM
S 1,57 gtatL 1925 kL 2.24E+04ugtg Ian i2001 12:00AM
S 1.97gJmL 1$25kL 3.9215+01 yg/g JanI2001I2i00AM
S 1.42gmL 2227kL 3458+01ugig Ian1200L12.00AM
S 1..42gimL 2227kL 5.241:+0iug/g Ian1200112:00Ahf
S 1.57gtmL 1925kL 9.06E+01ugJg 7anI200112cODA244
S 1.42gttitL 2227kL 1.7313+01uglg JanI200112:00A1i3
S 1.57-g1mL .1925kL 1.96E+01uglg Jan 12001 12;00AM
S to42OmL 2227kL 1,72Lt0patgpg Jan1200112;fl0A.rvT
S 1-57 gtmL 1925 kL 1.95E+00 sig/g Jan 12001 12:O0Ah5
S 1.57gJmL 1925kL 3.92£+01 uglg dazi12001 12:90AM
S t.42gfmL 2227kL 3A5E+O1 ugi`g Jan2201112:00AM
S 1.57pJmL 19254;t.. 6.13E+02ugtg Jan1200i 12:00AM
S 1.42gm1. 2227ki 3.4513+01ugtg Ja.nI200112:00AM
S 1.42gjmt. 2227k1. 1.72g+00ugtg Jan1:200112:(10AM
S 1.57:&L I¢25kL 1.13E+01ugJg Ian1200112;00RM.
S 1-57g1mY. 1925ItL 3.92E+O1ug7g Jan1200i 72:00AM
S I.A2g,1mL 2227kL 3.45E+01 uglg Jan 12001.12:00AM
S 1.57glrnL 1925kL .5-39T;+03ugtg Jan-12001-12AOAM
S 1R2gfinL 2227kL 679E+03ugtg Jan12001.^22:00AM
S 1.42'g1pS, 2227kL 6.8913+00 uglg 7an 1<2tHii12:00,4$if



CALCULATION SHEET piicuecT;ReFWIE
. . . . . . J09 NO.:2AM

sv: gjamigA C.AtC No.: 245s6-wTr-
DATE:4:.. i . . . . . .. SHEETREV:4A.

.. . ^ ....SMEE'fN4.:70
SUBJECT: tfi¢Pafed Em iwbngRUn_EemfV

Tank Name Analyte WastePhasc Enventory Inventory

.... .... . . . . . : Uu[ts
241-AN>I05 Co SaltQake 237E+61kg
241-AN-105 Cr SaltCake 6,94Ei+03kg
241-AN-105 Cr Supematant 5-00&+02 kg
241-AN•105 Cu Supematant 1.17E{91kg
241-AN-105 Cu SaIlCaka 2;04E+01 kg
241-A79=705 F Salt Cake 5,45E+03 kg
241-AN-105 F Supematant 6:91R+02k-g
24I-AN-105 Fe SattCake 3.4&Et02kg
241-AN-105 Fe 5upematant 5:47E+01 kg
241AN-i05 Hg Sa7tCakq fiQOE+Offkg
241-AN-I05 Hg SulZCmatant 0.065?i14kg
241-AN-105 . K SsltCake I,04L+U4kg

w;:^v3 -c. : ^upunuiarii 1:4oc+v%iitg

241-ANi105 ta S3IfCake 5S2E+tF1_kg
241-AN•IqS La SuperneSant 2-95E+00kg
241-AN-105 t,i Salt Cake 5:12E+01 kg
24]ktti--' 705- Li Supcmakant I.3313,HTS kg
241-AN-105 A.Sg SnpcBrtatnnt 1.095f02kg
241-ANr 105 Mg Sa1tCake },15E?02kg
247-A'.Y-10S Mn Saftfiake 6;15E+01kg

241-A2>I-103 Mn Supeinatant I:09E+01kg
241-AN-105 Mo Supernatent 2:15E+02kg
241-AN=105: Mo Salt Cake I,57E+02kg
241-AN-105 Na SaltCake 5,52Ea05kg
241-AN.105 Na Supermtant 5.50E+05^kg
241-AN-105 Ntf SattC.ake 1,28E+02 ieg
241-AN-105^ Nd Sapetnatant 1:098+02kg
241>AN•105 Adi Sa1tCake 1.208+02kg
241-AN-105 Ni Svpettaatant 2a20&+01kg
241-A?d5105 N02 SaitCake 1:94E+0$kLg

241-itiN'-105 N02 Supetnatant 2.64B+O5kg
241-A23-105 Aj03 Sa1tCoke 3:43E+{eSkg.

241-AN-105 N03 Supetaataist 3A8I3+05kg
241-AN405 0H SaltCake 7.22Bh04kg
241-A$J•105 OFI Sapernstani 1.3311+45Itg.

241-AN-195. t3zalato Supernatartt 1.095+03kg

2414AN-105 C9ialate Salt Cake 2.08E+04kg.
241-AN=105 Pb SaitCake 1A3E+02kg

241-AN=105. Pb Supematant 1:20E+02kg

241-AN-105 P04 SaltCake 2:26E+04 kg
241-AN•1o5 P04 SnFretziafant 173P:+03:kg

241-AhT405. Sb SaltStike 7:1IE+0tkg 1

241-AN-105 Sb Supernatant 6,55E+Ofkg

241-A2v'-705 3c SaitCeke 1.18E+02kg

241-AN•1OS Se Snpematai,t 1:09E+02kg

241-AN-105 Si SaltCake 4.19F+02kg
241-AN-105 Si Supernatant 4.86E+42kg. ;

13aals Density Density Units Vt,tnme Voknme Unlte Caneentration Caneentration Un4ta

1.57gJmL 1925kL
1.57gtini: 1425kI,
1.422gJmL 2227kL
1.42#mL 2227kL
1;57g1rn€. 1925kL
1.57 g/anL 19251cL
1.42g1inL 2227 kL
I.579jmL 1925kL
1.42gImL 2227kL
1.59y/mL 1925k1
1.6:g/mL 2227 kL
k57gtmL 1925 kL
I.dcgfmL i?,27xI.

1.57gtm. 1925ki,
l.figCnil, 2227 kL

1.57:g/mL 1925.kL
I.42gtmL 2227kL
1.42 glmL 2227 kl
1,57g1mL 1925kL
1.57gJmL 1925kL
1.420mI. 2227.kL
1,42.g(mi, 2227kL
1,57g1aJs 1925kL
1.57-wmL 1925-kL
1.42g1mL 2227.kL

1S7=gImL I92SkL
1.42gtriii, 2227kL
1.57 glrnL 1925. kL
1.4ZgRnC. 3227kf,
1.57gftnL 1925:k1.
1.42::pJsnL 2227kL
1S7,gImL 1925 kL

I.42 glatL 222`7 kL
1.57 glhJ.. 7925 kL
IA7gtmL 2227k1,
1.42gFrztL 2227-kL
1.57g1m1. 1925 kL

6.57 pjmL 192513:
1A2g(mL . 2227 kL
1-5?gtml. .1925kL

1;42 glrnT. 2227I;z.
1.57 glatiL 1925 kL
L42 gtmL 2227 kL
1.57gTmL 1925 kL 3.92fi+01 ug/g
1.42WmL 2227kL 3ASEt0Eugtg
1.57gjmL 1925k3, 1.39E+02uglg
1,42glttaL 2227kL 1.54E+02ngJg

Decay Date

Jan 1:200112afl0AM
Jan I 200112:00AM
Jan 12001 12:00AM
Jan 1200112:OOAN1
Jan 12001 12:00AM
Jae ! 200I t2:00AM
Jati 12001 12:00AM
Jan 12001' t2:00AM
Jan 12001;12t04AM
Jan 1 2001 12:00AM
Jan I 200I 12.^0AM

Jan 12001 12;00AM
Jan 1 200112:00A1v1
Janl 2001 12:OQAIv1
Jan1 200112:00AM

Jan1 200112:00AM
Jan 12001 .12:00A6#
Jan-12005 11,00AM
Jait' I 2001-12:00AM
Jari1 2001 Z2:00AM

Jan I 2001 14,00AM
Janl 2001 12:OOAM

Jaai:f 2001,12:O0AkT

Jaa-t 2901 12;0OAM
Jan..t 200t 12,t}Ot1.N
1anI 2001-12:00AM

Jan I2001.12.'00Adv1



CALCttt,.ATt4N SH5ET ^aoe^er R_pl w??
JOB NO.:^

OY: ^ Berri4s . . . GAtC M1O.: 245,-0-WTP-AMG-FRP-0Otmt
6A'tE: t 70

:

SkEETRENLA

. . . . SHEET NO.: 71
3tJeJECT; .y^atea Emtsaans Rnn fead V9Gbr . . . . . . . . .

'TankName A»atyle WR8lePlta-se trivetttntp Inveatorg Ha-sia Density IbensityITnits Yalume YoiumeUniis. ConcetttratianCaneeutratianUnits 17eoagUate
k;a{ts . .. .. .

241-AA?-105 Sfl4 SaltCake 222E+04kg S 1.57g1m1, 1925kS. 7.34E+03ugtg Jan1200I{2;00AM
241=AN-105 S04 Supernatant 6.26E+03kg S 1.42gtm1: 2227kL 1-98E+03uyjg Jan12001t2:00AM
241-AN-105 Sr SaltCeke 1:18E+01 kg S 1.57gImL 1925k1: 3.92E+00ugtg Jan1,200112:00AM
241414405 sr Supernatant 2.03E-03kg C g?mL 2227 kL ug?g Jan 12001 110OAM
241-ASid05 Ta Sur,cr4taTSiit 7:2313*01.kg. S 1.42ghaL 2227 kL 2,12E+41pgtg Ja4{ 12001 t2z00AM
241-AN-I05 Th Supernatant 125E+01kg S 1.42g1m1, 2227k1. 2.1215+01 ugtg Jan 12001.12.:00AM
241-AN-165 Ti Supornatant I.09E+01kg 5 7.42gtmL 2227kL 3.45E+00ugfg Jan 1 200112i00A.i9
241-fiN-105 Ti Sa3tCaka 1.18E+01 kg S 157.ffi'mL 1925kL 332E+00ugJg 8an1200112t00MV
241-AN-105 TICasC03 SalCCake 1.91E+0Sig S 1S7g1mL 1925 kL 633Ef04ug/g 3arc1200112:00AM
241-AN405 TICasC4)3 Suparnatant 397E^04kg S 1.42gtmt. 2227k1. 126E+04 ug'g Jan1200112:06AM
241-AN-105 TI SaitCake 2:37E+02kg S 1.57gImL 1925kJ, 7.84E+01ug/g Jau1200f12:00AM
241-AN-105 TI

°
Supe.iitatant 2:18E+02kg S 1.42gJinL 2227kL 6.89E+01uglg Jan12001Y2:00AM

241-AN-105 IP9 pTAL SaltCake 163E+02kg S 1.57g7mL 1923kL 8.70E+01ug/g Jan12001i2:00A&1
24I-AN-105 UTOTAL Suporivitant 7.93E+00kg S 1.42ghn1. 2227kL 2.51E+0puglg Jan1200t12:00AM
241-AN>105 V SaltCakc 5.92E+01 kg S 1.57g/nil, 1925 kL 1.96E+01ugfg Jan 12001 12:00AM
241-AN-745 V Suptrnatant S.47F.+0lkg S 1A2gtufL 2227k1.. 1.73E+01ugig Jan1200112it1AM
241-AN-105 Y Supzmatant 1:45E401kg S 1A2g1mis 2227kL 4.23E+00 ab.jg Jan1200t12al0tvbl
241-AN-t05 Zn SaltC'ake 1;29E+02kg S 1.57 gJmL 1925 kS. 4.27E+01ugfg Jau1 2001 1100AM
241-AN-105- Zn 3cipymatant 6:91$+01-.kg S IA2glm2. 2227k1. 2.18Et01 uglg JanI200112:{$tAM
241-AN.105 Zr Stipematant I:12E+01kg S 1.42gfm1, 2227kL 3,55E+00uglg Jaz11200112;S10AM
241-AN-105 7s SaltCake 3.31E+01kg S 1.57gfmL 1925kL I.10E+01ugtg Jaii200112:i>0AM
241-AN-107 146Rn Supemutant 8.35E-05 0 1-E 1.6g1ml, ..;:3193 1;L 3.21E.08 uCilg dats1200112:OQAM
241-AN-107 113mC3 Supematant 7:59E+01Ci TE 1.6g7mL 3195kU 292"2uCJg Jan12f1p112:00AM
241-AN-107 12555 Supesnataut 4.17E+01Ci it ..:1.6pJmL 3195kL 1.60E•02uCitg Jatq12001 I2.00AM
241-AN-107. I26Sn Supereiatant 3.0211t010 ,S 1.37gjml. 3195, kL 7-24E-03uCiPg Jatc1200112:00Ahi
241-AN-107 1291 Supexnatant 3.71I5y0tCi S 1.37g1inL 3Y95kL 9.83E-05 uCitg Jan,1 2001 12:00AM
241-AI}*•107 134Cs Supetnatan¢ I.OSE+00Ci TE 1.6p/mL 3195kL 4:03E-04uCVg Jan1200112:00AM
241-Ai5r107 137Cs Supettaiant 1:07E+06 Ci S 137g/mL 3195kL 154E+02uCi/g Sanil 2001.12;00AM
241-AN-107 137mAa Sumvnatan€ 1<d18+06Ci C 91mL 3195.kL uCiTg Jan1200It2:00AM
7k1-A,.'d=107 14C Suparnatais€ 126E+01ICi S 137;g1mL 3193 kL 3.01E-04uCitg Jao1200I 12:00Ab3
241-AN-107 ISlStn Supearafant 1;29E+04Ci TE 2.sgttnL 3195kL 4-97E+00uCitg Jan12(fl1112=40AM
241-AN-107 15213u Superrttatant 3:90Ei40C5. TF LbgtmL 3I95kL 1,50M3uCltg JatS1200112;00AM
24I-AN-107 154Eu Supetnatant 146E+63Ci

'
S 137gtm1, 3195kL 5.87E•01uCtg Jan120t1112:0C1AM

241»AD7-107 1356u Suptanatant 1,50E+03 Ci S 1.37gfmL 3195:kL 3-57EA1uCiJg Jan1200112:00AM
241-AN•107 226Ra Supernataart L561^..Wi "I'E 1.6gfmL 3195kL 5.99&08uCilg Jart1200112:00AM
241-AN-107 227Ac Supeiriafant 1:59EA1Ci it 1.6.;ghaL 3195kL 6.1213A7uCitg Jari1200112:04AM
241-t.N-107 22812a Supeenatant I.88E-01Ci TE 1.5gJntI: 3195kL 7.22E-05uGitg JanI200112:OOAM
241-AN-107 229Th Supetnatant 7.966-03Ci '1'E 1-6pJmL 3195kL 3.06E-06 uCUg 1an1200112:00AM
241-AN-(07 231 Pa Svpematan# 4.29E-03Ci 'PE 1.6gftnL 31951:L 1.65E06 uCUg 7an12001i2tQ0AM
241-ANd-107 232Tfi Supcrnatant 4.18G-02Ci TE I.igjmL 3195kL 1.61E-05uCiJg Jan12001i2t00AM
24I-AN-I07 232U Superitatant 2;53E01Ci C 137g/tnL 3195d. 6.03E-05'uCUg Ja612IXI1J2:00AM
241-AN-107 213U Supensatsnt. 1.04E+00C C 1:37g1mL 3195kL 2.47E-04nCilg JanI2001:12A0AM
241-ii,N-107 2]417 ,5upematent. .11313,01G C 1-37glrnL 3195kL 3.16E-03uCiFg Jan1200112:00e1M
241-AN-107. 215U Supematant 5.15E-03Ci C 1.37glitiL 3195kI. 1.23EO6 uCilg Jan 1200112:00AM.
241-AN-107 236U Superriatunt 4.69Fd33Ca C 137gtinl. 3395kL 1.12€46vCilg )aa72001(2ftMiAM.
24I-FtN407 237t4p Supe+nata*tt I.84E-01Ci S 1.42p1mt. 3195kL 4.23E-05uCiPg Jan1200112t00AM
241-A?r'407 238Pu Supunatant 5.27E+00Ci C 1.31g7mL 3195-kL 1;24E-43uCifg Jan 1200112:00AD9



CALCUlAT1ONSHEET
BYcEftm
DATG: I2t4A'D2 ^

StlBdECTc Uod3le¢ ^(n1wkng RUa reed V9

1'atik2fame Anaayte 1Vastel'hase Inventory Inventoxy
Uaits

241-AN-I07 238U Supemaiant- 1.14E-01L5

241-AN-107 239Pu Supetpatant 1;748+02Ci
241-AN-107 2401'u Supornatant 3.08E+01Ci
241-AN-107 241Am Supematgnt 2:47E+03Ci
341-1sN-107 24IPu Superimtant 2.8513402 Ci
241-AN-107 242Cn Sugematant 6.23E+00 Ci
241-AP1-107 242Pu Supensatant 2:14E-030
241-AN-107 243Am Sups.7iiatant LOlE.01Ci
241-i1N-707 243Crtt Supematant 5-18F.-O1:Ct
241-AN407 244Cm Supcmatant 3.60134 00 0
241-AtV<307 31F Supernatant 2.43E-t00 Ci
241-AN-€07 59Ni Suyematant 8A1E01 Ci
2411-FUV-107 WlV JnPCR13[2ln 4N4A4W{C/

241-AN-I07 6315 Supematant 7;93801 Ci
241 AN107 79Se Sugematant 2:5813400Ci
241-AN-107 90Sr^ Supetnatant 3.021:#5.Cf
241-AN-107 90Y Supematant 3:0215+05.Ci
241-AN-107 93mNb Supernatant I:541i+II1L`i
241-ANT-lff1 93Zr Supetnatant 1i929#01L"e
241-AN-307 99To Snpernatant 2:601'Z402G
241-AN-I07 Ag Su}xmatant 6.13E+00kg
243-AN-107 AI Supsmatuni 9.071:+02kg
241-AN-107 As Sugcmalant 1;557'i+02kg
241-AN-I07 8: 3eepematant 9;I313+01.kg
241-AN-107 Ba Supeematam 1:9313+01.:kg
241-AN-107 Be' Supmmatant 30613+0tkg

241-AN407 13i Suqernutant 2.76E+01kg

241-AlV-107 Ca Swrematant 2.04+03kg

241-AN-107 Ca 3npeematant 2.29134027cg

241-AN-107 Ce Snpensatant 1:87VOlkg

241-AN-107 CI Sn"tant 7.$5E403kg
241-AN=107 Cid Sirpemvtant 1:601?401kg

241-A.T1-1{}7 Co Supernatant 1.3813+01 kg
241-Ad+i-107 Cr Supetnatant 5-90E+02kg

241-AN107 Cu Supzniatant I:05B+02kg

241-AN;107 1' Supetnatant 2A8H+94kg

241-AN-107 r•e SupemataM S.PIE443kg

241•Atd-107. IIg Sapanatant 0001?f00kg

241-AS3-I07 K Superetatant 6.538403kg

241-AN-107 La Suptmatant 1,2211+02kg

241-At3-107 Li Snpematant 9.191:-t00 kg

241-r1'N-107 Mg Supern3bnt 2368+01kg

241-AA'-107^ Mn- Su"tatrt 2.00E+03kg

241=AN-107 Mo Supermztadt 1:27E+02kg

241-liN-t07 Na SuPematant 7.2$1?+05kg

241-AN-107 Na SuPematant 3.5313,+U2kg

241-11N-107 1VII3 Supematent 1.568f02kg

PxateC7:w.^
aoaNO.:2M

^ 5 -M4C.-ERP-tiDf701CALC NO,.

SHEE7RE+t;4A

SHEETNO.•U

Ilasis

C

C

C

S

C
C
C
c
C
C
S

TB
J

TO

S
S
C
TE
TE

S
S
S

S

5
S

S

S
S

S
.S
S
S
S
S
S
s
S
TB
S

S

S
S
s
S
T?
S
S

Deus3ty 1?enatty 17nits VoEntns Votpme i)nits £oaceniration ilnits

1,37 yJmle 3195 kL 2.73105uCilg
1.37gJrnL 3195kL 4.11E-(f2uCjtg
137 gimi. 3195 k.L 7.25E-03 uCUg
I37g1mL 3195 kL 5.89E-01uCiJg
1,37g1m1, 3195kL 6.72G-02uCVg
1.37 pJmL 3195 ki. 1.48E-03uCifg
1.37 gtmL 3195 kL 5 03E-07uCi/g
137gtenL 3195 kL 2.40F.ASuCitg
1.37ptmL 3195 kL 1.231;-04 uCitg
1.37 g/mI. 3195 kL 8.595-04uCi(g
1.37,gfmL 3145kL 58013-O4 uCifg
1figiml. 3195kZ. 12313=04uCiPg
f.37yjmL 31951;3.. 9.63ts-ttLqL:vg

1.6g1mL 3195k1, 3.0511-02uCiPg
1.37gtmL 3195kL 6.15E-04uCUg
137gimL .3195kL 7.20P+01uC;Jg

g?ml. 3195.k1. uCifg
1.6 glmL 3195.kL 5.921i-03uCi!g:
1:88tmL 3195kL 7,37Fa-03iuCitg

1.379fmL 3195kL 6.1913-02aC,i/g
1-42ghnL 3195kL
1.37'9JmL 3195 kI.
1.37g{mL 3195kl:
1.37gIzriL 3195kL
1.42g1mL 3195*L.
1A2g1m[, 3195;kL.
1.42g1mL 3195kL . . .
1.375/mL 3195 5I,
137 91mL 7195 kL
1.37gfmL 3195kL
1.379/mL 3195k1,
1.379JmL 3195k1:
1.42 gjmL 3195:kL
137gJmi. 3194kL
3,37gJmL 3195kL
1.37WmL 3195kL
L37 g1rrld, 319$ kL
1.5 glinL 319SkL

1.39gPmL 3195 kL

1.37g7mL 3195kL
I.42 gfmt. 3195kL

t.42 gtmL 319$ kI
1 .37 pJmL 3I95 k?
1.37 gjrnL 3195kL

1 .37g7mT. 3195°kl.
1.3791ritL 3195kL 8.50E+01vgtg
1.37 gimi. 3195kL: 3.7113+0tiigfg

IIecay Date

Jan1200t 32:OTAM

Jan 12001 12:00AM

Iari1 2001 12:00AM
7an 12001 12;i?bAM

JanI200112:00AM
7ap1 2001 12:O4AM
)an1 2001 12:00AM
3ati1 2001 12;OOAM

Jan 12001 12c00AM
Taie1 2001 12:00AM
Jan12001 12:40A1bT
Jani
2001.12:00AMJan,12001.12;00AM

Sani 2001 12:OOAM

Jan12001 12;E!0AM
Sank 200t 12:OOAM
Jari1200t 12:00AM
Jan1 200Fi2s00AM
Jan1 200112:00AM

Jan12001 12:00AAR

1aa1200112:00AM

aa, i 2at112:00AM
.lwi 200112:00Aiu
Jaii12001 12:00ANt
Jan 1200112;00AM
Janl 2041 12:00Ak1
Jan 12001 12:DOAM



CALCULATION SHEET asodEcr: li£'P-WTp
JOB tlO::gM

8Y; E^t'^mEQg .. CALC N(S.: 24590FWTP-A44C-FRP-0aQ01
OATE: 192amz . . . SNEETRIzV:Qh

St#EET Na: 73
5t3SdECT: tlerdateHE^ri 'dt7 #^lpyedVpUOr . . '^

Tank Plame Analyte WasteT'hase Inventory lnventnrp Eas3s Denaity 15erebity Unlts Valume Vdlume iJnits
. . . . . . Unita

241-AN-107 Ni Supernatant 1.93E403 kg S 1:37glmL 3195 kL
241-AN-107 21f32 Supematant 9.99E+05kg S 1:37g1triL 3195kL
241=AN-107 N03 Stipematant 6.87E+05kg S 1.37glmL 3145.kL
241-AN:107 6F1 Supernatant 3.87E+04kg E 1:37glmL 3195 kL
241-AN-107 Pb Supernatant 1.34Ei03kg S 1.37gTm1. 3195 kL
241-AN•107 P04 Supernatant 5;34E+03kg S 137 gimL 3195k[.
241-AN-107 Ith Supemtant 8i27E+01kg S 1.42gfmL 319SkL
241-A,N=107 Sb Supernat$At 7:02E+04 kg S 1.37P,7mL 3195 kL
241-AN•107 Se Supematant 6.$9E+01kg S 1.42g1tnL 3195.kL
241-<'4N<101 Si Supernatant 9:13Et41kg S 137gtml. 3495kL
241-AN•107 $04 Supernatant 109E+04^..kg S 1.37gfmL 3195kL
241-AN•107 Sr Supernatant 9.19E+00kg S 1:42glmL 3195kL
241-AN-107 Ta Supernatant 7.75E+01kg S 1.37g1inL 3195kL
241-AN-107 T» Suparnatant I-55Et01kg S L37gtmL 3I95kT.
241-AN•107 T,iCas.C(33 Supematant 1.08E+0$kg S 1d7g1mL 3195kL
241-AN=I07 TI Supernatant 3.9$13-03kg S 1.37ghnL 3195kL
241-AN-107 TOC Superrzatant :1.24Et05kg S 1.37g1ml. 3195I1.
241-AN=107 llTOTAL Supe+riatant 3.43Ex02kg S 137ghuL 3195kt.
241-AN-107 V: Supernatant I38Ft01kg S IA2gJmL 3195 kL
241-AWS-107 W Supernatant 5:191!;+02kg S gtatL1.37- 3195kL
241-AN2107. "3' SupecYtiatant 2:60E+01`kg S

_
1.42yJncL 3195kL

241-AN107 Zn Supernatant 69913+01kg S 1-37;gJmL 3195kL
241-AN-107 : Zr Snpcmatant 2.45E+02kg S 1.37gfmL .3195kL
741-AP-101 I061tu Supernatant t:761r04'Ci TE 1-6g1mL 4216&L
241-AP=101 113zr,Cd Supcrnatant 1.45E+02C"r TE 2.6glmL 42161L
242-AP.i01 12556. supnnatant S L31'gtmL .4216kL
241 .4P-101 126Sn Supernatant 157F+OO CV S 1.31 gJmL .4216 kL
241-AP-101 139I Supernatant 3-39E-41 Ci S 1.31 gJmL 4215kL
241-itP-101 t34Cs Supcrnatant 1:57$+020 S 1.31gtmL 4216kL
241-AP-101 137Cs Supematant 5.97iv-t05Ci S 1.31 gtmL 4216 kL
241-AP-101 137m8a Supernatant 5.65E+050 C .gdmL 4216kL
241-AI'-101 14C Supematant I.1iE+00Gi S 1.31 gfmL 4214 kL
241-AI'-101 1515m Svpematant 2.:79E404Ci TT; 1.6 gImL 4216kL
241-AP-101 152Eu Supernatant 8:13E+00'Ci S I.31 gtmL 4216kL
247-AP-101 1S4Eu Supernatant 7:97E+40 Ci & 1.31g1mi. 4226kL
241-APrt101 153Ea Supernatant 4-9111^00 Ci E 1.31grmt. 421&kL
241AI°=101 226Ra Supernatant 21613-Q4:Gi TE 1,6glmL 4276kL
241-AI'-101 227Ac Supernatant 1:27E-03Ci TE 1.6pJmL 4216kT.
241-AP-101 228Ra Supeniatent 4.7517d110 TF. 1:6ghnL .4216k1.
241,AP-10I 229Th Supernatant 1-t0E-020 TE 1.6gjmL '-4216kL
241-AP'-101 231Ya Supernatant 5,94E4030 TE 1.6gImL 4216kL

241-AP-101 23277t Supernatant 539E-02Ci TE I.6gjrnL 4216.k1,
241-AP-141 232U Supsmataat 621E-02G# E 1.31gJttiL 4216kL
241-A3'-101 23313 Supematant 2.S5F'i-01GY E 1:31g6niL 4216kL
241-AF-10I 234U Supernatant 8.64E-02Gi F 131ghnL 4276 k7.
241-AIs-101 235U Supematant 3.$6E-03Ci E 2:31gfmL 4216kL
241-AP-1O1 23611 Supeindiant 3_02E-03Ci F 331_gfinL .4275kL

Cvncentration Cantentratinn Untts

4.65E+02ugfg4.79E+04
ugTg

1 65E+05 ugfg

8.83E+03ug/g
3.23E+02 ugtg
1.2913+03 up7g
I.9013+01uS^g
2.44E-{}1iig/g
1.SBE+02 uglg

2.2013t01 ujVg
7.45E+03ugJg
2.11Et00upfg
1;85E491ugig

3.69E+00 u8/g
5.02E+04. ugtg
9.4915-02 npjg
2.99E+04vgJS

8:18E+Uiuptg

3.17E+00ugl&
1,25E+02^ug(g
5.99E440 uEtg
1-688+01"uglg
5.91E+0Iuglg

3.21F,08uCitg
292F.-02tiCftg
3.84E-02uCirg

6,4713-04uCUg

Decny IIate

Jan 1 2001 22:®OAM
Jan 1 2001. 12:00AM
1an 12001 22:007tib1

Jari1 2001.12;00AM
3an.12007 12:00AM
1an1200112:00AM

Jan 12001 12:00AM
Jan 1200112:00AM
7an12001 12:00AM
Jan12001.12:00AM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan: 12001 t2:0flAM
Jan 12001 1100AM
Jari=12001 12-00AM
Jan 1 2001 12:00AM
Jan 1 2001 I2;00AM

Jan 1 2001 12:Ot1AM

Jart12001 12°00AM
7ari1 2007I2;OpAM
JanI200i 12:00AM
Ian12001 12:00A,1d
Yan12001
12:09AMJan1'200111,00AM

Jan12001-22:U0AM

Jana 2001 12:OOAM
Jart 1 2001: 12:OOAM
7ani 2001..12c00AM
Jan7 2001 1200AM
Jan 12001 12:00AM

Jaii.12001 12:00AM
Jari:.:12001 12:00AM
Jan12001
12:00AMJan12001

12.00AM
Jaa'1200112:00AM

Jarf12001 12:i7QAM

Jesl 200I 12:00AM
Jan:12007:1200AM
Jan 12001, 12:00AM
Jan 12001 12:OOAM
Jan 12001 12:00AM
Jani 2001.12:00AM
Jaa 1200112:00AM
3an1.2001 12:O0AM
Jan 1 2001 t2:00AM
Jna-t 2001 12c00AM
3an:1200112:00AM



CALCULATION SHEET

Bv; E, gqM(g

t7RTE: 1210402 . . . . .

SVB:?EC7: ^tfwwssstdris Run Feo¢V^r

TarikName Aaa(yfe Wa;te phase Inventory Inventory

. . . . . Units
249-AP-101 237Np SUpemaiant 219k-02Ci
241-AT'-t0€ 23811u Supernatant 6.I6F,-02Ci
241-A.P-101 23SI7 Supernatant 7.$0kA2Ci
241-:4P-I01 239Pu SuPemataM 4.55E:41Ci
24€-fiP-101 240Pu Su€xmatant 7-67E-02Ci
247-AP-103 241Am Supernaiant 7.11EAIGi
241-AP-101 241 Pu Supernatant 7.90E-0L0
241.AP-101 242Cm Su{temat&til I,63E.06G'i
241-AA-103 242Pu Superitatant 6.9b1;-06:Ci
241-APe101 243Am Supernatant 155E,05Ci
241-i1P-101 243Cm Supernatant 2.47H-04Ci
241-AP=101 24SCnf Supernatant 3.191'r030

z-'iiniiui isi :suNcrnyigl3i: i.9ucTVi41

241-AP-t41 59Ni Supemtant t,i6&tS}OCi
241-AF-t41 6Q(;o SuSxmaFant I:2613+0ICi

241-AP-IO1 63Ni Supernatant I.t0E+02Ci
242-AP-101 799c Supernatant 245E1H Ci
241-AP-101 -.:96Sr Supernatant
241-AP-101 90Y .Stipcrnatant
241-AY-101 .-.93ttiFdb Supernatant
241•AP-101 93Zr Supernatant
241-A.P-101 99Lt Supeiiaijaut
241-AP-101 Ag supcrtfatanl
242-AP401 Ag Sapeniai"t
2414AP-101. Al SnpORa"t

241-AP•I01 As Supernatant
241-AP=101 As Supernatant
241-AP401 13 Supernatant
241-AF-101 $ Sapematant
241•AP-101: 13a Supemafant
241-AP-101 Be Supetriatant

241.AP=101 Be. Supernatant

241.-A1'-101 Be Supernatant
241-AP-101 Ri Supetristant

241-AF• 101 Ca SupemataM
241-AP-101 Cd S+cpeutatarit ^

241-AP-101 Cd Supernatant
241.AP-101 Ce Supematam

241-AF-161 Ce Supernatant

241-AP-101 C1 6upemafinet

241-ARIO1 CN Supamatsnt
242•AP-101 Cld Supernatant
241-A1'-101 Co SulxrnnwU
241 rCP-101: Co Su{iamatani

241-AI'-:101 Cr Snpeeeataxak 6.03E*02kg

241-AP-101 Cu Supernatant 6.75E400 kg
241-AP-t01 Cu 8uperttatent 6.75E-r00kg

PRO,lECT: QPPjp ^ . ^ . . .

aat3 Na.: Z9M
CAL.CPiCT.: 24^^Rp-Otmbt . . . . .

SHEE7 REV: OA

SHl;P'trib::7g

Ifa33s Den6ity 1}ans3tyL`qlts Volnm4 Volume Units Concentrattoa C6uCentratlnn Unite

S 1.31 g13hC 4216kL 4,151-O6uCiig Jan 120011100AM
S 1.31glmL 4216kT- ^ . 1.22$-05uCUg Jan1200€12,OufiM
G I.31gTmL. 4216kL hra€E-05uCifg . ..
E 1.31g{mL 4214kL 8.24F:OSuCifg
E 1.31 gfmL 4216 kL 1-39E-05. uC^itg

F, 131g/ittL 4215.kL 1.29P.-04^uCidg.-

B 1.31 pfmL 4216kL 1-43E-04uCitg..
E 1.31WmL 4216 kL 295E-1{}uCitg.
E 1.31 gPmL 4216kL

^
1.2613*9 uCifg

E 1.31 Wml. .:4216kL 6.42L.09uCilg
E 1,31gjmL :^.4216kL 2.65Y.A8uCilg
E 131^^.gtmL 4216kL 5-77E-07uCUg
> I.31g%mL 4216.K1,

^

1)4t.-03 lY..t/g

PE 1.6g1mL . :4216kL 3.23Pl04 uCitg
i 1.31g/mL 4216 kL 229E-03uCitg
lE t.6glmL 4216k1. 3.05E-02uCitg

2.3I^^.pfiuL 4216k1. 4.44E-05uCifg
1.31 ghnL +12I6kL 6S6E02uCilg^. Jan

4216kL
.

CE 1,6gJmL 4216kL
PE 1,6g+inL 4216kL

3 1.31 g1mL 4216kT. . ..
3 1.31g/mL^ 4216kL ^ ^ .

131gjmL 4216kL.
3 131 glrnt- 42263:2.

1.31g4aL. 4216 kL
1.31 gttaL 4216k7.

> 1.31gfm1..^ 4216kL

131 ghiiL 4216 kL
E 1,31gfniL 4216kL

1.31 g/mL ^.^4216kL
1.31gJinL 4216kL

t 131 g1mC. 4216kL
1 L3lgltiL: 4216kL
€ 2.3iy7ltnL 4216kL^

131g,SnL 4216k1-
1.31 g(mL 4216 kL
1.31 gtrriL ^.:4216kL:^ ^ . . .
1.31gtrttL 4216kL^ .Can1200k12:MlAlii
1.31 gltnl, 4216 kL 1.SIEa-03 ugJg Jan 1200112i00AM
1:31g/mL 4236kL 4:35E4fl0-agtg 7au72001I2:U0AM
1.31gtmL 4216 kL 435E+40ugtg 7au'.1200112:00AM
1.31g1mL 4225 kL 2,69E-01 ug/g 1an12001 12.00Aivl
131 gtmL. 4216kL 2.6913-01uglg daix12001 i2:qpAM
1.31g1mL 4216 kL €-09"3ugig. dszi120ft112:f30Ahf
L3ighuL

.
4216kL

.
1,22E-W ugig darT12001I200hrii

1.31 g/iuL 4216kL 1.22E+00!uyJg Jan'12{201 22:00Aftit



CALCULA°f!C}N SHEET

SY: E.11enosi

OATE7 t2AWmi . . . . . .

SU©JECT. UQdateU Emissro s Ran t'eed Vrcirsr .. ..

TanicNanee Analy[e Lti'nstePha.se Inventory Inreatury

. ... . . Units
241-AP-101 F Supematant °.22E+04 kg
241-AP-1OI re Supernatant t.05E+01kg
241-AP-101 Hg Supernatant 0:00E+00 kg
241-AP-101 K Stipcmatant 732E+05kg
241-AP-101 La .Supematant 5.48E+00kg

241-AF-101 Li Supematant IA3E+O0kg

241-AP-101 Li Supen?stairt 1.43E+00kg
241-AP-10I Mg Supernatant 3.05E+Ulkg
24I-AP-101 Mg Supernatnnt S.O5E}O1 kg

241-AP401 Mn Supernatant 5.48E+00 kg
241-AP-101 Mo Supernatant 6.IIL+01kg
241>AP-101 Mo SupzmaUtrit 6_1 1)x+01kg

241-A9*101 Na Supernatant 5.45E+05kg

241-AP•101 Nd Supernatant I.05E+01kg
241-AP-101 Nd Supematant 7.OSE+01 kg
241-AP-I0l N133 Supea»atan.t 7.21$Fi30tsg
241-AP-101 13113 Suptgriatant 711E+00 kg
241-AP-101 Ni Supe¢utant 3.33E+01kg

241-AP-101 :^. N02 Supcnratant 1::77E+05 kg
241-AP-I01 1463 Supeniatant 5.57E-t05kg

241-AP•101 Off Sapemataatt 1.74E+05 kg
2A1 e1P-101 CTxalate Supematant 7.55E+03kg

241-AP-101 t}xalate Sugetnatant 7:591H03kg
241•AP-101 Pb.;. Supernatant 6,32E+01 kg
241-AP-101 P04 Supeiriatam 4:06F.+03kg

241-AP401. Pr Supernatant 7:29E-02kg

241-AP-101 Pr Supeatalant 7.29E-02kg
241-AP-101 f2:b Supernatant i:67E+41kg

241-AI'-101 Rb Supernatant I.67E+Q1kg

241-AP•101 Sb Supernafant h77E-01kg

241-M-101. .-Sb Supemataitt 1_77AA6kg

241-AT?-101 Se Supernatant 9:70E+00kg

241-AP-101 . Se Supematant 4.705+00kg

241-{11'-101 Si Supernatant i78EAZkg

241-A.P-101 S04 Supe.matant 1.70E+44kg

242-AP-101 Sr Supernatant 7.60E+00 kg
24I-AP-101 Ta Supernatant 3:75'E•01tCg

241-AP»101 Ta Svpcmat.a^t 3.75E-01kg

241-AP-101 Th Supematbnt 4.64F,-02kg

241-AP-101 'Fb Supernatant 4,64E-02kg

241-AP-101 Ti Supernatant 2.66E+00kg
241-AP-1O1 Ti ^vxpemataztt 2.66E+00kg
241-AP-I01 TSC as G03 Supernatant L36E+O5 kg
241-AP-10I TI Supematant 7.59P,02kg

241-AP-101 TI Suptinatant 739F..02kg

241-AR10 UTOTAL Supernatant 133E-H02 kg
241-AP-l01 V Supernatant 3.15E+00kg

PRUlECT; RPP-wrP

JGS N04 24590

CALCN4.:M9ti-WTPd.9Q 'FR-dJd^t

. . . SHEET REV: QA

SHEETH3,:U

Sasts Density Densit,itLin9ts ValumaPolumeUnits ConcentYatioit ConeefltratlonOnits

i 1.31grmL 4216kL 221F+03ugjg
3 I31 p1m7.. 4216 kL 1,911...'+00ug/g
PE I.6g/mL 4216kL O.OOE+GOuglg

131gPm1: 4216kL 2:38E+04ugtg
i 1;31 g/mL 4216 kL 9.92E=6f:ugtg
3 131gJmL 4216 kL 2:60Ed}I-ugig
i 1.31glml. 4216kL 2.60G01uglg

131 g1m[. 4276k[. 1.91E+00 ugig
1;31 g/mL 4216kb 1-91fi+00-ugTg

1.31gtmL 4216kL 9.92E-01uglg
1:31 g/mL 4216kL 1<1tEafi1ug1g
2.11 gJtnL 4216.kL 13 IE+01 ug/g
1.31 ghnL 4216kC 9.87E+04ugtg
1.31gImL 4216k1. 1.91Lx+00uwg
1.31g1mI. 4216kL 1.9IE400uglg
1.31 pjmL 4226kL 1.31E4+O0ugJg
131g1mL 4216 kL 1.31H+OOugtg
1.31g'ml 4216kZ 6.03E400nglg
1.31io`mI. 4216}:L, 3,20fi+0Augtg
I.31gtmL 4216kL 1.01E+05ugig
1.31g1mL- 4216.kL
131pjmL 4216 kL
1.3t pJmL 4216kL
1.31gfmL 4216kL
1.31emL 4216kL
t.31gimI. 4216kL
1.31 g/mJ. 4216kL
1.31gjmL 4216.kL
1,31 g1mL 4216ki.
1.31 8/mL 4216kL
131gImL 4216 kL
1.31gjmL 4216kL

131 gfnli. 4215kt;
1.31gtmL 4216&L
1.31=gJrnL 4216kL
1.31g1mL 4216-kL
1.31g7mL 4216kL
13181mt. 4216kL
131: g!a».L 42I6 kL
1.31Z/mL 4216Y.1.
1.31g/mL 4216kL
1.31 :.g1mL 4216ki.
131gImL 4216kS.

1.31gjmL. 4216kL
1.31 q1mL 4216kL
1:31 g1mL 4216 kL

131gtmL 4216kT,

Ueeayilate

Jant 2001.12i06AM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 1 2001 11-00AM

Jan 1 2001 1200AM
Jan1 2001 E2i00AM
Jzn 12002 t2i00A^b1
Jan 12001 12;00AM
Jan12001 12,00AM
Jan 1 2001.12:t10AM
Jan1 2001 12:00AM
Jan 12001 12:OOA7rf
Jan 12001 12:00AM
Jan 12001 12c00AM
Jan 12001 12:00AA4
Jan ! 2001 12:OQAM
Sau 12001 12:00AM
Jari 1 2001 12:O0AM
Jafl12001 12:00AM
Jan.l
200102:00AMJan12001I2:00AMJam1200,1

12^_00AM
Jan^.^12001 12:00AM
Jan-7 200i 12:00AM
Jan1 20021200AM
1art:1200t 12:00AM

Jan 12001 22:00AM
Jan1 2001 12:00AM

Jan 12001 12:1)0AM

Jaz31.2001 12:00AM-
Jari^12001 f2:00AM
Jarc1200112:00AM

lanI 2001 12:00AM
Jan I 200112:00AM.
Jani 2001 12:00AM
Jan:l 2001 ^.12:00AteT
7an:i 200112:00AM

Jan 1200112:00AM
Jan-1 2001.82:00AM
Jant .200112;00AM
Jan1200112:00AM

Jan f 200Y.12:00AteE
lanI 2001.12:00Abf
Janl 200112:00AM.
Jan 1 2001
12:00AA7Jan.1200112200AM-



CALCULATIC?N SHEET

er,^<.@s3rtL§.
bAM 12104142

SUBJEGT: VE9S€c^EmissinroRVnfasd Yogler

TackNatne Analyte WastcPlause Tnventary ittvcvtory

Units
241-AP=141 V 6upcenatant 3.I5E.+tt0kg
241-AP.102 W Supernatant 1.21E+02kg
241-AP-I01 W Supsnistant 1.21E+02kg

241-r\P-101 Zn SogHri2tant 2:96E+01 kg
241-A1?-501 Zn Supernatant 2.366m01 kg
241-AP=101 Zr Supemalant 3.90E+Otlkg
241-AP-104 I06Ru Supematant 7.59L•-05Ci
241-A.V-104 113mLd Supernatant 9U8E42Y1Ci
241-AP-I04 125Sb Supxriatane 433E-t01 ia
241-AP'-104 1265n Sqiernatavt 3.04E+00 Ci
241-AF'-104 1291. Superoatent 5.821:0 1Ci
241-AP-104 134Cs Supernatant 9.258.01Gi
6w`1-fiC-AU4 A'MS JupCfn3Tldle 0:94C.T05 t.i

241-AP-104 137m8a Supematsnt 8.46ErQ50'

241-AP-104 14C' Supeinatant 2;601+OOCi

241-AP-704 1515m Supernatant 1.68E+04Ci

241-AS'•104 I52Eu Supernatant 4.17E+000

241-AP-104 1S4Eu Stqoematant 1.80E+02Ci

241-APK104 155F Supetpatbnt ^'r.2dE+01 Ci
241-Ai'-104 226Ra Supevnatant 2.39E-04 Ci
241-AP-104 227Ac Rupematent I:16E-03Ci
241-AP-104 2288a Supem&tant SS7PA2Ci

241-AP404 229Th SuPoma[ant 3185E-03Ci
241-AP-104 231Pa SupettiafaAt U1E-030

241-AP404 2327fi Supcriiatapt k.168-64Ci

241-APi04 232U Supemetant 1.27E-42Ci
241«A1'404 233II Supcinataxtt 3;23E-D2C1

741-AP-104 234U Supematant 7;63E-020

241-AP-104 215tS Svpexnxtant 6.63F-04 Ca
241-AP-104 236C Sugaanataut 5;33E-1I4Ci

241-AP-104 23?Ap Snpranataizt 7.47A-01Ci

241-AP-104 238PU Supematanc 2.38E-021Ci

241-A1'404 238U Supematant I:47E-02Ci

241-AP-104 239Pu SupMaa}an4 7.31&01Ci
241-A1'-t04 240Pu Supesmtari4 1:24EA1Ci

241-Al'-1E74 241Am superhatant i:38H+01Ci

247-AP-104 2411?u Supematant I.04H+(N'!€i

241-AP-.104 242Cm Sppeittstant 3.7013-02Ci

241-AP-104 242Aa Super<atant 8:05E-06Ci

241-At?-104 243Am Snl+etnaCaat. 4;20EA4C

241-AP-104 243Cm Superiiatant 1:49E-02C€

241-etk-104 244Cm Supemaravr 3:27FA1 Cl
241-AI'-104 31t Sunentatant 278E+00Ci

241-AP;104 39Ni Supematettt 1.86E+00 Ci

241-AP+104 60t".a Snprtttatarit 2.77Et01Ci

241-Ai'-104 63Ni Sugematant 1.798+02Ci

241-APA04 79Se Supctr>gtant 3.16E+00GP

Pfi0JEC7:RPp_M__T9

. . . J68Nt).:z4M^

.£ALCNO.: < . . . .

. .. ^^.SHEETREJ:Q@ ^ . . ^ .

stt8tnr no.: M

Basis Density Deos€ty iluits 5'olume Vulume tlnits CnneentrntiPn CQneentYat60n ISnFt4

1,31ghnL.. 4216kL . ^ 5.70E-01 uglg^

i 1.31 gmL- 4216kt, 2.186+0tuFfg
1.31 glmL^ 4216kL 2.18E+O1ug7g

3 1.31gImL 4216kit. 4.27E+00ugJg

3 1.31 g/raL 4216kL 4.27E+OOiuglg
i 1.32yfmL 4216kL 1.07EROOUgtg^

1.25 gimL 4195 kl. 1 A5E-08 nCitg
1.25g1atJG 4199kL 173E-0ZaCilg

3 1.25 pinG 4195 kL 8:06E.03 uGitg
.. 1.25gJml. 4195kL 5:79E-04uCilg

1.28gfiut. 4195kt SD8E04uC't1g
1.25 pfuiL. 4195 kL 1.76E.04 uCilg
1.28 g(4131. 4195 KS. 1.66d:+02ul,.llg.

gtml. 4195kL uCifig
`s 1.28gtnL 4195 kb 4.96E04uCi7g
3 1.2S:gtrpi, -4195kL

1.25^:.gdmL 4195.kL

^.. 1.24ghni, 4195k[. . . .

3 I.25 gtm[.^ 4195kL
1.25 gtinL 4195kL^
1.25gfmL 4195 kL
1.25gImL .^.4195k1 .^
1.25.xfmi: 4195^^-kL ^.

12SiglmL 4195kL . . .
1.2891mT. 4195,kL
1.28gtmi 4195kL

1,28gJmL 4115kL

1.28 VmL 4I95kL
1.28gmL 4195^^.kL
1.28p1mL 4195kt,
1.28 gtmG 419Sitt.
1.28gJ[uL 4195kL

1.28g1mL 4195k1:
1.29gPmL 4115 kL . .

? 1.28 p'mL 4195kI,

1.2881mL 4193 kt.

1,2881ttiL 4195kL

1.25g+mE. 4195 kI:
T.2ffpJmL^. 4195kL

128gtmL 4195kt 7.81E-08uCilg

1.28 g(mL^ 4195kL, 2 78E-06uCUg

1.28gfrdL 4195 ki. 6.09uSuCig
F:28.:g1m1> .4195kL 5.E8E-04OCSIg
1.25p'rnt 419SR.1.. 3.55Ed01u0?g
1.25glmL 4195kL 5.29F,03-^^uCitg

1.25gImL 4195k1, 1:41Pr02uCUg
1.28 g?rnL ^4195kL 5.88E-04iaCttg

Decay Date

Jan 12001 12:OOAM:.



CALCULATfQN SHEET PROdEC7:
. . . JtiBN6.: 245®0 .

flYa F-9w& CA6C NO-= y45.RttYAP}A4Q-FRP+00001
D>ATE:? ? ?4.4 SNEBI' REV; OA

SHF..krNC5.:7T
SiPBJkCt; VR99tfl4 EttM3Sirma tiam Faed k8G((?L

Tank Name Analyte 3Yaste Phase Inventury Inventory Basis Density Denaity Un1ta Valume VolameIInits Concentratlon Concentration Ilnits Decay Date
Units

241-AP-104 90Sr Supematnnt 7.76F{03 Ci S 1.28g/mL 4195 kL 1.4413+00 uCflg Jan 12001 12.OOAA.i
241-AP-104 90Y Supematant 7.76E+03 Ci C . ...: g/mL 4195kL uGiig Ian 1 2001 12;OOAM

93rnNb Supematant 1:55Ef01 Ci E 1.25 glmL 4195 kL 2.95E-03 uCi(g Jan t 2001 11,00AM
241-AP-104 93Zr Supernatant I.88E+01 Ci E 1.25 p'mL 4195 U. 3.58F-.03 uCitg Iart 1 200112.00AM
241 AP-104 99Tc Supernatant 7.09$+02 CS S 1.28 glmL 4195 kL I:32Fi01 uCi(g Jan 12001 12i00ATvi
241-AP-104 AS Supematant 1.45E+0 Tkg S 1.2$glmL 4195 kL 195E4!Qe ugJg Jan120U112;OOAM
241-AP404 AI Supetnatant 6.11E+04kg S 1.282Jm4 4195kL 1.14E+04ugjg Ian12001[2:00Atv1
241-AP-104 As Supprnatmtt 7126E+00kg S 1.28gimL 4195kL 1L35Et00 ugtg Iari1200CT2;00AM
241-AP404 B Supematant 1:73E+02kg S 1.28pjmL 4195kL 3.22E+9tugtg Jarr4200i 12:OOAM
241-AI404 Be Suparaatant 2.52E-Olkg S 1.28gtmL 4195.kL 4,59E-02ugtg Jan1200172:00AM
241-AP-104 Be Supematant S.IOPd)Tkg S 1.28gfmL 4I95kL 9.518-02ugtg JanI200172:0cAP4
241-AP-104 Bi Supematant 1:05E+02kg S 1.2$g1mL 4195kL 1.95Ei-01 upJg Jan 12001 12i00AM
241-AF-104 Cs SupemAtant 2:36S+02kg S 1.28g({uL 4195 kL 440E+01 uglg 1ai21200112:00AM
241-AP-104 C.tf Supcmatant 5:24F,+00kg S 1.28$1mL 4195 kL 977E-01 uglg Iani200112cpQAM
241-AP404 Ce Supettiatant 2.46G01kg S 1.28gfmL 4195 kL 4,57F3-02ugig Jan1200t12;OQAM
243-AR104 CI Supematarzt 2,M1E+04Rg S a.28g1mL 4195 kL 4.54E+03ugtg Jan12(Wt12:00AM
24I>AI'-194 CN Supematant I.09B402kg S 1.28gJnrL 4195 kL 2,04E+01ugig Jan 1200112;00AM
241-AP-104

.

Co

.

Supernatanf 2,89E+00kg $ 128gtmL 4195kL 538E-Qlu.pJg Jan12001S2i00AM
241-AP-104. Ck Suprnsatant 1.98E+03kg S 128gjmL 4195 kL 3.6$L+02pgtg. .danl200f12:00$,M
241-AP-104 Cu Suriernatairt I,06E+01kg S 1.28glmL 4195k1. 1.97E+00 ugtg Jan12tb112:04AM
241-AP-204 F Supeniatant 5:13E+02kg S 1.28gJmL 4195kL 9.55E+91uQjg JariI2001:12:ODAM
241-A['-104 Pe Supentatunt 5:24E+01kg S 128g/mL 419SkL 9378+00 uglg Jatt1200112:00AM .. .
241-AP-104 Fig Supentatant 0.00E+00kg E tglm.t:, 4195kL 0.00E400uglg Jan1200t12:0DAM
2414P-10+I K Supematant 8,39Et03kg S 1.28yfm1. 4I95kL 1.55E493ng/g Ia3t32001 12.@0AM.
241,Ai'-104 La Supanatant 4.17&01kg S 1.28glml. 4195 kL 7,70E-02ugtg Jan1200112:t10AM .. .
241-AP-i44 I,i Supernatant 8:39E.02kg S 1.28gtm7. 419SkL 136E^02ugtg 7an12001 12:60A3v1
241-AP-101 Mg Supsniatant i.65H-t92kg S 1.28glmL 4195 kL 1.95E+01uglg Jan1200112:00AM
241-AP-I04 Mn Su1>anataut IASS401kg S 1.28g7mL .4195kL 2.95E+Obug7g 7ort12IX11 12.00AM
241-AP-104 Mn, Supemqtant 2.3613+02kg S 1.28pJmL 4195k1. 4.40E+01 ugig Jan 1 200112tt70A,M
241-AP404 Na Supema#ant 5325195kg S 1.28g/mL 419Sk7.. 1A311+65ugdg Jack1200112:00Ab4
241-AP-104 Nd Supertfatant 1,05E+42kg 4 1.28gimL 4195kL 9.95E+01ugtg San120R112:ODAM
24I-AP-t04 Ati Supernatant 1,69E+62kg S L28gjmS. 4195kL 114E+01ug(g Jan1200112:0t1Ah!
241:AP404 N02 Supecuetank 3:43E-M5 kg S 1,28g'mL 4795kL 5.64E+04ugtg Jat1 2001 12i00AAii
24I-AP404 N03 f3upemiftant 4.77E+05'kg S 1.28g7mL 4195k1. 8.89Et04uglg Jan.1200112:04AM
241-AP-104 014 Supemstant 8:54E+04kg S 128g7mL 4195kL 1.61E+04uglg Jan12W712:iMtqM
241-AP-104 Pb Supr.matant 1,95E+02 kg S 1:28pa'mL 4195 kL 195E-r01ug1g Jan 12001 12e00AR3
241.A:6-104 P04 Supemstant 1:9213+ik}kg S 1.28g1niL 4195kL 3S813j03upJg Jan1200112:Q0AM
241-AP-104 Pr Supematant 7.23E-Olkg S I.28g?mL 4195kI. 1.33E.D1ugtg Jan I200112:OOAM
241:AP-104 Rb Supbtnatant 1.18Frtfltkg S 1.28gjroL 4195, kL 2.2011+00 vgtg Jan1200112(D6AM
241-AP-104 Rh Supensatant 2:28E+01kg S 1:28pJmL 4195kL 4.26E+00ugtg 7ani200112HM3AM
241-e1P-104 Ru Supematant 9.00E+01 kg S 128glmL 4195 kS, 1.68Et41ugtg Jan 1 2001C2;OOAA4
241-APd44 Sb 9upematent I:12E-01kg S 1.28..$tmT. 4199kL 208E-02ugJg Jan1200112:00AM
241.AP-104 Sc Supeznataat 2.85G+01 kg 5 1.28g1mL 4195.kL 5.31E+00upJg Jant200E;12:imAM
241-AP-104. St Supematant f.9411+02kg S 1.28'gImL 4135kL 3.6iB+01ug1g Jan 12001 12;OOAM
241.AS'-1t74 S04 Supematar3t 1.40Ei04 kg S 1.28p1niL 4195kL 160E+03.ugt8 Jan1200112:00AM
241-AP-104 Sr 8uparnatatit 1.05E-s41kg S 1.28gttnL 4195kL 1.95E+00 ugfg Jan1200212:00AM
241-AP-104 Ta Supematant 1,44fi-Ol kg S .1:28.g1rnL 4195^kL 2.6813-02 upJg Jan 12001.12i0oAP+t



CALCULATION SHEET PaQJEcY: 1YPPWTP
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SU4fJECT. ,Uadatcz{.Emissions RunFend^Vecto-r

TaokHante Analpte 'UVastePhase Inventnry lnrentorp Bas9s DeitsFty Densitvllnits Volurttz WalumeVnlts Cnneentration Coacen€rationtJnlts llecayi3ate
UnIts . . ... . .

241:AP-104 To Superqatant 7_13F,01kg S 1.28gImL 4195kL 1i33E-01uglg Jan1200112i00AM
241-AP-104 Th Supernatant L0613-t00kg S 1.28g1ntL 4195.k1. t98E4I1aglg JariI200Y12'.aQAM
241-AP-1C14 Ti Supernatant 1.05E+01kg S 1,28glmL 4195kL 1.951i+04tig1g lan120D112:00AM
741•AP-104 TIC ax C03 Sultcmatant 7.10G+04kg S 128 p/mL 4195 kL I.32E-t(1?4 ug?g Jan 2 2001.12:p0AM
24.1-AP-104 TI Supernatant 2.108-01.kg S 1Z8gfm1, 4I95kL 3.911E02ugJg Jan120D112:00AM
241-AP-104 L'TOTAL Sulietnatant 4.36E+01 kg S 1.28gtmL 4195 kI, 8:13E+00ug,'g Jan 12001 12:00AM
241-AP-104 V Supernatant 524E+01kg S 1.28pJmL 4195kL 937E+O0 uglg Jan1200112:40AM
241-A8,104 W Supernatant 3:75Ef02kg S 1:28g/ml. 4195kL 6;98E+01ugfg Jan I 200112i00AM
241-A1*-104 Y Supernatant 1:05Lf01kg S 1.28g1mL 4195kL I.958+00ugtg 7an 1 200112:OOAM
241>AS'-104 Zn Supernatant 1.05E+0lkg S 1.28 vJmL 4195 kL 19513+00tigtg Jan 12001 12:OQAM
241=AP-104 A Supernatant 2.05fi+61 kg S 1,28 ghhL 4195kL 1.950+00 uglg Jan 1200172:O0AM
241AW-101 306Ru Salt Cake I.02E-.44Ci TS I.5$g1m1. 1403kL 4.97E-08uCitg Ian1200t12;00AM
z41-Aiv-107 lOtiRu Supcniatant I-15E-04Ci "1"E 1.6g/mI. 2768kL 3.21E,08ttCiJg Jan1200112:O0AM
241-AV{-1O1 I13mCd Salt Cake 9.27E+01:Ci TS I.58gtmL 1403kt. 4.52E1i2uCi1g fan1200192:00AM
241-AW=101 I13mCd Supernatant L05E+02Ci TO 1.6gImL 2768kL 2.92^SA2uCiTg Jar;120011200AM
241-AW=101 125Sb SsltCakc 5.09E-tU1CY TS 1.58yImL 1403.kL 2.48F02uCilg Jan1200112;00AM
241-AW-10I 225Sb Supernatant 5;7513+01Ci TF 1,6gPmL 2768kL L60F:3}2LCilg Jan 1204112s00AM
241AW-101 126Sn SaltCake 2:8713+00 Ci IS 1S8g1mL 14031tL 2.40E-03uCUg Jan1200112:00AM
243-AW-101 E26Sn Supernatant 12313+00tS TO 1.6gllnL 2769kL 9.02F-04uCilg Jan 12001 12;0(7AM
241,AiY-101 1291 SaltCake 2.30P.-OICi TS 1,58 g7mt. 1403kL I12F,-0BtiCilg Iani200112i00AM
241-AWS101 1291 Supehiatuttt 902$-01Ci S 1.47 yfmL 2768kL 2.22R-04uCttg Jan1200112;Q0AM
261-A1Y•1 01 134Cs Salt Cake 2.22E-02Ci TS I_588jmL 1403kL 1.08P-04uCi(g Jan 12001 12:00AM
241-AW=101 134Cs Supeinatant I:35E+02(.l' S 1A8g1mI. 2768k1. 3.31E-02uCirg .latt1200112;WAM
241-AW-101 137E6 Sa1tCakC 5:09Fil05Ci S 1.59gimL 1403kL 2-288-t02uCi/g Jark12001t2iOO,AM.
241-AtN=101 137Cs Supernatant 1.215+06 Ci S 1,47 gtmL 2768 kL 19813+02uCiJg Jan3 2001 12i00AM
241-AW-101 133iriSa SaltCalo• 4:8113+05 Ci C glmL 1403k1. uCi!$ Jan12001 12;MiAM
241-AW401 137mSa Supanatant t,I5C+06CG C .-.gJmL 2768kL uCUg Jari 1200112;O9AM
241-AWa10t 14C SaltCake 3i86)i+01Ci TO 1.5gg1mL 1403kl. L88E-OZUCiig .Ian120i1112:00AM
241-AW-101 14€.' SuPCrtatnnt 8.3613r01Ci S 1.47g(m), 2768kL 2.055-04uCitg Jan.12001 12:04AM
241-tiW-101 I57Sm SaltCakb 1:58E-M Ci TO 1,58gftnL 1403kL 7491i+OtluCitg Javt1'200112:(iQAM
241-AW-101 151Sxis Supernatant 0813406C€ TE 1.6glmt. 2768kL 07E+00uCiJg .Jan1200112:00AM
241-AW-101 I52Eu SattCake 4:778+09Ci TS L58g7mL 1403kI. 132F.A3uCi1$ Jan(200112:00AN1
241-AW-101 tSi&u Supernatant 5:38L401) CE TE 1.6gfmL 2768kL 1.5013-03uClg Jat11200112:60AM
241-AW101 154Hu SaltCake 1G5E+"C' S 1.59gtmL 1403kL 740E-D2uCifg Jan 12001 12:04AM
241•AW-101 154Eu Supernatant 8:31E+01Ci S 1.47ginL 2768'..k1. 2.0413-02uCitg Jaci12001 I100Ahi
241 AW-101 155$u S3aitCake b.090+02Ci S 1,59gPrnL 1403kL 2.7315d01 uClg Ian1200112:00AM
241-AWa1O1 155Eu Supernatant 1,68S+02Ci TO 1.&Sltts1. 2768k1, 4.70E-02YiCifg Jaq1200112ipantvt
241-A'Vl•101 226Ra SaltCake 1,91F.JMCi TS 1.58glmL 1403k1, 9.2$E-08uCUg Jan.1200112,00AM

241-t1W-101 226Ra Supetrtatant 2.15E-04 Ci TE I.SgfmL 2768kL 5.99E-08uCUg Jan1200112:OOAM

24I-AW-101 227Ac Sa1tCaks I")4E-03Ci TS 1.58gtmL 1403kL. 9at613-07uCidg Iani 200112;00AM
241-AW-101 227Ac Supernatant 2.19FA3Ci TE 1.6,gtihi 2768kL 6.12H-07uCifg Jaqt200112:0DAM

241-AW-101 228Ru Sal[Cake 2:29IA10 '1'S 1.58glatL 1403kL 1.126.O4UCiJg Jan1200112:00AM

241-AW-101 2281ta Supernatant 2.29E01Ci TE 1.6ghnL 2768kI, 6.39F05uCidg Jan1200112:00A1v2
241<AW-101 229Th SsltCakc 9;72E-03Ci T5 1,58gtmL 1403kL 4.74F06uCidg Jan1200112:00AM

241AW-I01 229'12c Supernatant 1.14E-02Ci TO 2,5gtzn.[. 2768kL 196E.06uCifg Jan1200t22:00ALt

241AW-101 231Pa Saltt'a&e 5d23fi-03Ci TS I.58g1m1. 1403kL 2.35C.05uCilg Jan1200112'WAM

241-AW-101 23iPa Supernatant 5:91E-03 Ci TE 1.6g/mL 2768IaL 1.65E-06 uCitg Jaa I200t 12:00AM



CALCULATION SHEET
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. . . . Uaits
241-AW-101 232Th
.241-AW-101 232Fh
241-A1V-101 .232U
24I-AV7-101 232tJ
241--AW-102 2331J
241-AW-I01 233U
241-A1V-101 23411
241=A1V»101 2341J
241-AW-10123517

241-AW-101 235U
241-AW-101 236U
241-A6V-t0t236U
241-AW-101 237Np
241-AW-101 237Np
241-AW-101 278Pu
241-AW-101238pu

241-A.W-101 238U
241-AW-701 238t1
241-AW-101 239pn

241-AW-101
239i'u241-ALV-101240Pu
241-AW-101 240Pu
247-AV7-101 241A,h
24I-AW-101 24VAm.

241-A1V=101 24lPu
24I-AW-101 241Pu

241-A4Y-10t 242Cm
241-A1V.-10t 242Cm

241-AW141 242Pu
24I-AW-101 2421'u

241-AW-101 243Am
241-A'4V•IOI 243Am
241-AW-101 243Cm

241-AW=I01243Cdi
241-AWl0l244Cm

241-ASV:lO1 244Cm

241-AW401 3A

241-Aw-101 3x
241-AW-1111 5914i
241-AW<lOl.59Ni
241-AW-1O1 60Ca
241-AW-101
6911o241-AM1V-10163211
241-AW-101 61Ni
241-AW-101 79Sa
241-AW-101 79Se
241-AW=101 90Sr

Supematant

Salt Cake
SaltCake
Supematant
Salt Cake
Sujaomatant

Salt Cake
Supematant

Salt Cake
Supematant

Salt Cake
Supernatant
Salt Cake
Supematant
Salt Cake

Supernatant

Salt Cake
Supematant

Salt Cake
Supematent

Sa1tCaAe

Supematant
Salt Cake
Supernatant
Salt Cake
Supentatant
SaltCaka
Suptmatant

Suptmatant
SattY»rki

Salt Cake
Stipeniatant

Salt Cake
Superriatatit

Sa7tCakeSupeiririlant

Salt Cake
Superaukstrt
Salt Cake
Suptmatant

Salt Cake
Superristant

Salt Cake
SupQnatani
Salt Cake
Snpernatant

Salt Cake

2.$2E-04 Ci
5:11P.-02Ci

s,06E-O1Ci
1:84E-03 ()
2.07E-r00 Ci
7.54E-03Ci

L21E+00 Ci
4.408-03 Ci
4,65E=02Ci

1,69E-04Ci
1.40E-01 Ci
3.04P.-0ACf

4,21.&01 Ci
1.02E-01C1
1.46Fi+01 Ci
t:35E-01 Ci
8:97E-01 Ci
3:26E-03 Ci
951E+0ICi

1,12E+00Ci

2:70Ei0ICi
3.07P.-0ICi

L03E-+02 Ci
1.85E+00C11
7J5fi-W2Ci
6si2E400Ci
E:53EA1 Ci

2.78P.A3Ci4.3513-05Ci

3:83E-03Ci
7,08E-03Ci
1,28E-04 Ci
7,58G-02 Ci
i:01F=03'Ci

1.77E+00Ci
2.35E-t12 C
1:74Cj-01Ci
I.00E+01 Ci
3.10E=N10 Ci
1.16E+06 Ci
4:54E-}01Ci
2.17&t01 Ci
2.44E+02 Cl
i:09E+02Ci
4:74E-01Ci

1.95E+00Ci
8.82E+04 Ci

PROJECT: RPP-VJTP

Jog wca.: as^qt
cALC NO.: 245s0-w,T- ,trpQ-ERg-oooot

SHEETCIEV:g6

SHEET 1{0.: 7$

Basis Density DensityGn9ls Volume Va]umeUnitx Conrentrxtion ConcanfrationlJnits ZteeayDate

S 1.4791mL 27681<1. 6.ISE,-08uCitg 1an12001.12;00AM
TS 1.58 glmt, 1403 k.L 2:49E-05 uCitg Jan I 2001 i2:00AM
C 1.59 pJmL 1403 kL 2.27E-04 uCitg Jan 12001 12:00AM
C 1.48 gjmL 2768 kt. 4-49E-07 uCilg Jan 1200! 12:00AM
C d.59g/mL 1403kL 9.291E;04uCifg Jan1240112;00AM
C 1.48gmL 2768 kL, 1.84E-06 uC#Jg Jan 1 2001 1100AA4
C 1:59g1rhl- 2403kL 5,42E-04uCitg Jan12001I2:00AM
C 1-48 yJmL 2768 kL 1:07E-06uCilg Jan 12001 12:00AM
C 1,59glmL 1403 kL 2,08,6d15uCt/g Jan1200t12:00AM
C I,48g1m1. 2768kL 4.13E-08nCitg Ian12tRl112:00AM
S 1.59 gtmi, 1403 kl 4,29E-05 uCflg Jan 12001 12:00AM
C 1.48gtmL 27681<1. 7A26-08uCi/g Jan1200112:00AM
TO 1.58g1mL 1403kL 2,OSE-04uCitg Jan 1200112:00AM
S 1.4751041. 2768kL 2.5213-05uC5/g Jan 12001 12:00AM
S 1.59gtmL 1403 kL 6,5513-03 uCilg Jan I2001.12:00AM
S 1 .49 S1rnL 2768. kL 3.30E-05 uCi/g San 12001 12:00AM
S 1:59gJmL 1403 kL 4,02E-04uCiig Iari 1 2001 12:00A1v1
C 1,48g/tnL 2768kL 7,95E-07uCitg 3un1200112:00AtvS
C 1.59gtmL 1403kL 4.40E-02-uCUg JSti1200112:00F1M
C 1A8g1tYII, 276$kL 2.72EA4••uCilg Jan1200112!00AM
C 139gimL 1405kL 1.21E-02uClg Jan1200112:00AM
G 1:d8gImL 2768kL 7-49E-03uCd1g Jan12001J2:00AM
S 1.59gtmt. 1403kL 4,631?-02uGitg Jan 12001 12:00AM
S 1.47g7m1. 2768kL 4.56E-04uCUg Jant 200112:00AM
C 1,59g1mL 1403kL 3,201rMuCitg Jan12001t2:00AM
C 1ASgtmt. 2768;1J. L98F.03`'.uCiJg Jan12001Y2i00AM
C 1.59 glmL 1403kL 6:87E-05uCi7g Jar51200112:tH1AM
C 1A7gfmL 2768.kL 6,83&-D7uCitg Jan1200112:00AM
C 1.48glmL 276$kL 1mE-t78uCitg Jan1200112:O}AM
C 1.59 pJtnL 1403 kL 1.72E-05 uCitg Jav12001 12100AM
C 1.59gJn1[. 1403kL 117E-06uCitg Jan 1200.1;12;00AM
C 1,47gtmL 2768.1:i. 3.1513-08uCiJg Jan1200422:00AM
C y,lriil, 1403kL :-.uCi/g Jan.1200112;00Ah3
C g(tttL 276813, uCilg Jan 12001 12:OOAM
C WmG 1403kL uCifg Iatz1200312t00AM
C ghmL 2768 kL uCifg Jaxf 12001 12:00AM
S 1.59gimL 1403:kt, 78011-03uCilg Jan1200t12:00AM
S 1,47s,ftnt, 2768kL. 2,46E-03uCilg Jan1200112:00Ah4
TS 1.58gimL 1403kL l.S1Ed03uCifg Jan1200112:09AM
TO ISgtmF- 2768k4 92313.04uCi18 Janl2tA1112i00A3+I
S 1.59g1mL 1403kL 2,03E-02uC91g Jan1200112<00AM
S 1.48ghnL 2768.kL 5.30E-03uCifg Jan12001t2:00AM
TS 5.58pjtul> 1403k1. 1A3F,01uCtlg JauT200F12:00AM
'2'3's 16gfmL 2768kt. 3.05Ed12uCVg Jan-f200142i00AM
T8 1u58gtmL 1403kL 2.31E-04uCi!g Jan1200112:O0A.M
S I.47glmL 2768kL 4.79Edt4uCilg IanI200112:00AM
S 1.59gtmL 1403k1- 3.9513,+01 uCi/g 7an.1.200II2:00AA4



BY:

DATE:l774'Mt02

CALCULATION SHEET

Sr36JECT: Uotlated F^ms R^n fAeG Vo=

'PatikName Aua[jte 1YastePftase

241-ANV-101 405r Supernatant

241-AW-104 90Y SaltCake
242-AW-202 40Y Supernatant
241-AW-101 43mNb SaitCako
24I-AW-l01 93mPtb Supematant
241-ASV-1O1 93Zr SaltCake
241-Att`-101 93Zr Supernatant

241-AW-102 99To Saltcake
241=AW=101 99Tc Supernatant
241-;4W10E Ag Supernatant
241-AW-201 AS Su1tCake
241-A'Wa01

249 A`' '-203

Al
ni

Supamatant
$ v't- s

241-AW-201 As
e xei

SattCake
241-AW.101 As Supernatant
24I-AW-101 B SattCake
24I-AtV-t0i B Supernatant
241 A[i?-1i}1 Ha Salt Cakc
24[-AW-101 Ba Sapematant

241-AW=101 Be. $upetnatsnt
241-AW-202 Be Siqieinatant

241-AW461 Bi SattG`ake
242 ANV-161 Eai Sopetoatant

243-AWlOk Ca SaltCake
241-AW-101 Ca Supernatant
241-2tW-201 {d BaltC'ake
241-AW-101 Cd Supernatant
241-AW-201 Ce Sa[tCaka

24I-AW:t62 Ce Supernatant
241-AW-201 Cl Salt C'akc
242=AW101 Ci Supernatant
241-A1'1-101 Co Supernatant

241-AW-201 Co Salt Cake
241-lcW=l01 Cr Saft,C9ke

241-AWt01 Cr Supetitaiant

241-AW401 Cu SaltY'4ku

242-AW-101 Cu Supernatant

241-AW-101 F Supernatant
241-AW-tO1 I' Salt Cake
241-AW-tOt Fe Sgl€Cake

241-AW-101 Fn Supernatant
242•AUtr-101 Jig Salt Cake
241-AW-101 ftg Supemstant

241-AW.IO1 K Salt£kke

241-AW-102 K Supernatant
247-AW-101 La Salt Cake

242-AW:141 La Supernatant

InvBntory Tnventory

Units
t.IdE+03 Ci
8.82E+04Ci
t.ilE403 C¢
I:$8E-s0t Cl
2.22F+01Ci
2,34E+03Ci

2,64E+0 t Ci
3.50&t02Ci

4;8713+02Ci5.54F,+00
kg

5.68E+0I kg
9:11F,+04kg
].34aw4kg

8.31E+41kg
2.59F402.kg

2!d4E+02kg
2:A6E+d32kg

1;10J?-+01 kg
2.77F+p0kg

7A7E-^00kg
7.47E400 kg.
2.5712-tII1kg

2.21E+tsl kg
7.30E-t^02 kg
5.67Etfkt kg
Z;5XE+01 kg
5i8IE+04 kg
5:23E+0}.kg
t:I1E+01:kg
7;81E+03kg
2.02E+04kg

1:LtE+Alkg

223E+flikg
8_76E+02:kg
3:43E+02 kg
2.44E+01kg

7:47E+00 kg
2:66fi-t034g
7A7E-W3kg

8
:04Ei02kg2.08E431

kg
0:00&+00 kg
0:00E+00kg
6.07E+0dkg

9:8JE+04kg
1.2313+42 kg
3.94E+00kg

PROJECT;RPP•WYP

JQNNQ.'.2452.0

CAtCtJ(k; 2469U-WTP-M4{',.FRp.qWpt

SHEETT2Et!:0

SHEET NO.: ¢4

Basis

S
C

C
TS
7E

TS
TE
S
S
S

S

S
?

S

S
S
S
S
S
S
S
S
S
S
S
S
S
S

S
S
S
5

S

S
S

S

S

S
S
S

S

TS

TE
S

S

S
TE

Aenaity S}ensity Units Volume Volume Units ['oncentratiqn Concentrntion Unita

1:47 ghn2. 2768 kL 2-7311-01 uCitg
gjmL .1401kL -uGtg
FJmL 2768 kL uC'itg

158 g1tttL 1403 icL 9.1511-03uCilg
2.6;gtml. 2768k1, 5.9213,03uG51g

1.58gtm1. 1403 kl, 1:141=02uCiig
1.6 gJiaiL 2768kL. 7:3713-03uCitg

1.5$gtmL 1403 kL 1.58E-0IuCUg
1.47 gtmS. 2768 kI, 1,20&-01 uG"ttg
1.48 g1niL 2768 kL 1-35Er00ugtg
1.54 giniL 1403 kl.. 2455E+01. ug/g
1.47.ghn2- 2768.kL 234$+04ugJg
1.39 glmt: 1403 KL 3.50S4U4Uglg

1.58g1m2. 1443kL 3.75E+01: ugtg
1.47gim2. 2758 kL 6.37E+0Iugtg
I.54gItttT. 2403kL 1.0913+02ugig
1.47gtmL 2758.kL 6.05$+01 ugtg
1 ,59gtmL 1d03ktG 4.95E+00ugtg
1.48g/mL 2768kL 6:76'!<:B7r ugtg
IASgtmL 2768kL I.82E+00 vgtg
I.4$glmL 2768.kL 1.82E+00 ug/g
IS4g1mL 1403kL E.I5E+01ugig
S.48ghnL 2768kL 5.41E+00ttpjg
1.59gImL 1403kt..
IASglmL 2769 kL
1.59ghnL I403kL
1.48g1nL 2768kL

1.39p{mL 1403k1
ts48g/mL 2768kL
1S91Vmt. 1403kz,
1.47g1mL 2768 kL
I.48gJmL 2768kL

1.59gtmL 2403.kL

1.59gtmi. 1403ki.

1.47 g7tnL 2768kL
1.59g1mL 1403kL
2.48:gJmL 2768.kL

1 47gJrnL 2768kL

I.59 gimL I403kt.

t.59 $tmL 1401 kL

1.48 yJmL 2768 kJ.

1.58$ImL 1403kL
1.6g!mL 2768kL

i.59 gfm2. 1443 kL
i.47 gPmL 2768 ki, 2.41E+04ugjg

1.59 gimL 2403 kL 5.50E+06uglg

I.6ghnL 2769kL 1.10E+00ug1g

I!¢oay Date

Jan I2001 12:00AM
Jan I 2001 22;00AM[

Jan 1 2001 12:00AM
J2n.1200122:00AM
Jaut 200I 12ak?AM
Jan 12001 12:OOAA3
Jap1 2001 12:tNYAtvt
Jan I 2001 t2;at1AM
Jan,12007 12;00AM
Jaa3 2001 .1100AAf
7an12001
12z00AMJan:2

2001 I2i90AM
an t LUUj tl.:WAA`1
Jan 12001 12:00AM
.7an2 2002 12:OOAM

Jan 12001

12:00AMJan

t2:Q0ARR

Jan

7au1200122:40AM

Jan 12001 12:OOAht

Jattt 2001 22:00AM
Jani 2001 22:0iDAM
Jsn22001:12:1MkAMJanl

200I t2:lHFAt.i

Jatt12001 1200AIvt
Jan1 200112:arAM



CALCULATION SIiEE"C PrzatECT: RPP:W?.P_
. .. d0BN0.i 24596 . . .

BY: E: t3®mns CALC NO:: 24594y^tT^R -6tXa71

bATE: tMntaa SttEET REV: PA . . .

SHEET a10.: ¢,1.

SUBJECT: U atad EmiaSio s2Q Yeeto-t

TankNama Analyte Wasle.Yfiase Inventorp Inventorq Sasis Bepsity I?ertsity'Units 9olume YaiumetJnlts Concentration CnneentrationUr+iis pecayBate

IJnits
241-AW461 T-i Sapernatant 6;92E+00 kg S 1.4$ g)mL 2768kL I.69E+00 ug/g Jan 12001 12:00AM

241-AW-101 Li SaltCake 9,81E+00kg S 1.59g/m[. 1403kL 350E+00ug/g Jan 12001 12:00AM

243-AW-101 Mg Sripematant 121E+0Ikg S 1.48g1mL 2768kL 5.41E+0Oug1g Jan 12001 12i00AdJ

241-AW-101 Mg Salt Cake 1:578+02kg S 1.59gtmL 5403kL 7d76E+01ugfg JaqY200ki2i00AM

241-AW-101 Mn SaltCake 6.25E+02kg S 1S9g1mL 1403k1. 2.8nG+42ugfg Jan12001i1.00AM

241-AW-101 Mn Supetnatant 1.111a*01kg S R.48ghn1, 2768k1- 170E+00ag7g Ian12MIXi112e00AM

241-AW<101 Mo 3ulsematant 1:8$13+02kg S 1.47gfmL 2768 kL 4.63E+Oiugfg Jan 12001 12:00AM

241-AW:101 Mo SattCake 7-63E+Olkg S L59g1mL 1403kL 3;42E-H11ug/g Jan 12001 12:OnAM

291-AW-101 Na SattCack 3.771405.kg S 1.59giml, 1403kL C69E+O5ugdg lan1200122.OOAM

241-AW-101 Na SuPematant 7.11E+05kg S 1A7g?nil. 2768kt. L75E+05ugfg Jan1200112:00AM

241-AW,101 NO SaltCake 2.57E+01kg 8 L59gjmL 1403kL 2.15EtOlug(g Jan 12001 12:00AM

241m1W-101 Nd Supernatant 2.21H+01kg S 1.48g/m1. 27458 kL SA1E+00ugJg Jaq1200112:O0AM

241-AW-101 h'H3 Supematant 177E+01kg S 1.47gjmL 2768kL 6.80E+00ag/g Jan7200112:00AM

241-A1V-101 Ni SaltCakc 9.18E+01kg 5 1.59 g1mL 1403k1 4.S1Ti+01ug/g Jan1200112:00AM

241-AW-101 Ni SuPea»stazrt I69E+01 kg S 1.45gltni, 2768kb. 4.12E+00ugtg .Jan7200112:00AM . . .

241-AW401 N02 SattCske 130E+05kg. S 1.59gtmL 1403kL 5:84E+04 ufiJg Jan.12001.12:00AM .. .

241-Ati°-101 N02 Supemztant 3.32E+OSkg S 1A7gImL 2768.kL 8.16E+04ngtg Jan1200112:00AM ....

241,AW-101 2+I03 Salt Cake 3:4613+05kg S L59p/mL 1403k1.: I.5513+05ugJg Jaa1200112:00AIvi

241-AtV-10t N03 Supematant 4:71E+05 kg S 1.47gJgtL 2768kL Id6E+05ugfg Jat€i200112:OOAM

241-AW401 0J1 Salt Cake 1j7E±0Skg S 134ghn2. 1403.kt 5:26E+04ugtg Jan12001.12:00AM ....

241-AW-101 OH Supeenatant 2:65E+05kg 8 1:47gfmL 2768kL 6.52E+4+5ugtg Jan 12001.12:OOAM .:.

241-A1V.101 Oxalate SaltCakc 2,59E+04kg S LS$g1mL 1403k1, i.27&r04ugtg Jan12001t2:00AM. . . ..

241-A7V-101 P(s SaltCake 5.3413+02kg S 1.59;gJm1. 1403 kL 2-39E+02ugt$ Jan120011Z;00AM

243-AW-101 Ph Supemat.ant 2-03B+02kg S tABgknC 2768kL 4.97E*01ug?g Jan1200112:00Ahi

24€-AW-102 M}d SattCake 9.2613+03kg S 1.59;gJmt. 1403kL 4.15E+03uglg Jan 12001.12:00AM

241-AW101 Mki Supernatant 1.92E+03kg S 1.48gImL 276$kL 4.45E+02ugig Jan7 200112:00AM

24I-AW-101 Sis Supewataot 1.15E^K2 kg S IABgJmL 2769 kL 2.80E+01 ugtg Jan7200112t00AM

241-AW-101 Sb Sait£akc 4,99E+01kg S 1.S8yfmL 1403 kL 2.252&t01ugdg Jan12001 t2k00ltiM

241-AW-1:01 Sc Supematant 5.67E+01 kg S 1.48g1mL 276$kL 1.59E+01 ugJg Jan 1 2001 12:O0AM

241-AW-101 Sc SattCake 6:36E+0Ikg S 1.59g1rnL 1403kL 185E+01 ugtg Jan1200112:(10AM.

241-ek.W-101 Si SattCake $.95E*02kg S 1.59gfmL 1403kL 4.01E+03ugJg Jan12001 12:00A:M

241-AW-101 Si Supernatant 498E+02kg S 1.47ggriiL 2768kL 122E+02uglg Jaq1200112:00AM:

241-AW=101 S04 SaitCake 9:17E+93kg S 1.59glmL 1403kL 4.11$+03ugtg Jam1200112:00AM

241-AW=101 304 5upett7atam 3:54E+03kg 3 1A7g7ihL 2768k3. 8.69R+02ugtg Jan1200t 12:00AM

241-AW-101 Sr Sa1tC'akp 7.92E+00kg S 1.59pjmL 1403kT. 3.55$+00ugtg Jant200112:00AM.

261-AW-201 Sr Snpertmtant 1778^t06kg S IA8gJrnL 2768kL 0611-01 ugfg 3an1200112t0RAh1

241-AW101 Ti SaltCeke 8:67E+00kg S 1.58gimL I403kL 3-91E+00upfg Jari1200112i0pAM

241-AW-101 Ti SupamataiID 2.59E+01kg S 1.47gJtn1. 2768kL 6.37Et00ug'g Iaa1200112:00AM

241-AW-101 TICasCt)3 Sa3tCakc 9:3513+04kg 5 1:59ghnL 1403.kL 4;I9E+04ugtg Ian1200112M?1v1

241-AW-IO1 TICasCfl3 Snpematant 255Et04kg 5 i47gfrnL, 2768ki. 6,26E+43ugtg Jand200132:{fOAM

241-r1W-101 T2 Superrtatant 1:15E+02kg S t.46gtmL 276$kG. 2:80E+01 upJg JartJ200112:00AM

241-AW-101 TI SaitCAe I.77E+02kg S 1-59g1mL 1403kL 5.70E+01ugtg Ian320011200APy2

241-AW-1II1 UTOTAL Salt Cake 2.69E+03kg S 1.59gImL 1403kL 1.20E+01ug^g Jari 1200112:00AM

241=AW-701 LtTOt'Pd. SnOCrnatasat 937E+00 kg S 1.4$gtmL 2769 kL 2-19E+00 uglg Jan 1 200112:OOAM

241-AW-101 V SaltC®ke 1.23Et01kg S 1,59g/anL 1403kt. 5.5013+00ugFg Jan1200I12c00A.M

24I-A54`-101 V Supetnatant 1.11E401kg S IAgghnL .2768kL 170E+O0 ugtg ,fan1200112:iI0ATv1

241-AW-:01 Zn Supernatnnt 6,03E+01kg S 1A7ghnL 2768kL 1.48H+01.aS/g Jan1200112:03Atv1



CALCULATION SHEET PRnaECt:BEe;W_?
JOB roa.:99M

BY.E--gordk& G'ALG RO.7 ¢45904M£P-M4CPBP-0QC61

DATE:2MT^ SHEETREV;aA

SHEET fi7L7.. P^g

S'tl&JI:CT: Up̂ Y.^MsC

Tank Name Aaatyte 4Ynste Pbase Inventury SnvantAry Basls Uen&tty Deusity Units Volume Yalume C7nits Cuncentration Coricentrstion Units Decay Date . ..
L'nita .. .. . . . .

241-A1V401 Zn Salt Cake 12413+0.1 kg S 1.51 gjmL 1403 kL 3.25E*02 uglg Ian 12001 12:00AM
241-AW-€01 Zr SaltCake 1.6HF+{)2k8 S 1.59 g1mL 1403 kL 7,34E+01 ugJg In 12001 1200AM . . ..
241-AW-101 Zr Supernatant 3:961.+01kg S 1.47gJmt.: 2768kL 9.73E+00ug.rg Jan1200112:t}QAhd
Zd1-Atr10t 106Ru Supernatant 3.05E-04G TE I,11g7mL 3539kL 366&08uCJg Jan£200t[2<00AM
242-A7tp1 I13mCd Supernatant 3.24E+02Ci TE I,1lgjmi. 3539kL 3,88E-02uCitg Iau1200i 12t00AM
241-AZ•101 125Sb Supeniatant 4:t}21Y+03C'1 S 1.24g1mL 3539kL 1:07E+{}OuCitg Jati£2W1€2:00AM
241-A7,101 126Sn Supernatant 7.89E+00Ci S 1:24ptTnL 3539Ld, 211E-03vCitg Jart1200112:00A2d!
24!-A7401 1291 Supernatant 2.69E-01 Ci S 1.24yjmL 3539kL 7_1813,i)SuCitg Iah 1 200112i00AM
241AZ-101 134Cs Supernatant 1.458+04Ci TE €.1 LgmL 3539 ki. 4,73t;t00u£itg Jan 1 200112.00AM
241-AZ-401 137C"x Spperitztant S.G,SErO6Ct S 1:24gtmL 3539kL 291E:103uCifg 3an1200112:00AM
241-AZ-101 137m1#a Supernatant 5:35E406Ci C gfm3- 35393cL uCi1g Jan 4 2001.12:00AAi
247-A.Zr101 14C Snpamataet 5,191;=WQQ 5 1.24gfml.. 3539kL 1,65E-01uCifg San12001F2c00AM

2+7-.K2.-€0i iSiSm Supernatant 4;99Eb'04Ci TC 3.1I g/titlL 3559 kL 59e13400 il0Jg J2n S IUUE IZ:VOAM

241-AZ=101 152Eu svpcnumnt 163E+02Ci TL 1_11 gfinl. 3539kL 3.15F.U2nCira Jaa120011 "0AM . ..
241-AZ•141 154Eie Supernatant 1.98E+U2Ci S 1:24gImL 3539kL 5.28E-02uCig Jan1200152.00eSM
241-FtiZ-10€ 1SSGu S¢pdrttatznt 257E+02Ct E 1:24g1mL 3539kL 6.8713-02uCi1g Jan1.200112:00AM
241-AZ.101 226An Supernatant +.65E44 Ci 9`S £:11glmL 3539 kL 5.57E-0Lt uCilg Jan 1 2001 12i0DAM . . ..
241-AZ.101 227Ac Supematant 5:18E03 Ci 'PE 1.11g1ml, 3539kL 61417-0711Cifg. Jau€ 200112:OOA2aI
241-A7,101. 22SRa Supbmatant 9.72E,08Ck 'PE 1. 11 glsn2, 3359kL £.161i-I(uCi+g JaA120011%.OAAtvi
241-AZ401 229Th Stipemtatant 3:89E-(fSCi `CE I,11gJmL 3579.kL 4,6513-20 uG5/g Tan12001t2;0flAM .. .
241-AZ<I01 231Pa Supernatant L5€E-02Ci '1'E l.ii:g/mL .3539kL t.80E-06uC3lg Iari12001.12s00AM
241-AZ-101 232Th Supernatant 1.57Edt7 Ci 't'E LI1$1inL 3539kL 1.8713-11uCvg.. 7artC200112:OOAdv1 . . . .
241.AZ-102 2322J Supcmatant 8J0[i05Ci C 1,24ghnL 3539k1. 1.6813,08uCilg Jan1200112:(0AM
241-AZ%101 2.33U.. . . . Supernatant 157E-04Ci G 1.24g/mL 3539 kL 6.86Pr08uCifg Ja.+x120013200AM
241-AZ^101 234TT Supernatant 1,7913•03Ci C 1.24gJmL 3539kT.. 4.77E-07uCilg JatiL2001.1100AA3
24LA7,701 215U Supernatant 6:8014-05Ci C I 24glmL 3539kL 1.82E-08tCitg lan1200112:-0OAM : ..
24!-AZ-101 2361J SupErnatant 1.451i-Q4i:i C 1.24s'mL 3539kL 3.8713-08uGiJg Jatt1200142:00AM
241•A2-I01 237Np Supematant 1:291;=01 Ci S 1.24gimL 3539kL 1.44Ea05uCifg Jarl32001 12a0AM
241-AZ-101 238Pu Sopttiiataat 1;711:-01Ci C 1.24pJtrzl. 3539kL 4.581?-05nCifg )aeI2001T2t0t7AM
241•A2:101 238U Sitpernatant 3-24E.03Ci C 1.24g1mL 3539kL 330E-07tiCYg Iari1200112:tlt}AM .. .
241yA2=101 239Pu Supernatant I-48E+00Ci C 1.24g1mL 3539kL 3.96E-04uCitg Ian120011200AM
241-AZ-101 249IPu Supernatant 4.47E-0t Ci C 1.24gJmL 3539 &L 1.20E-04uCJg .tan1 2001 M100AM
241•AZ-101 241Arn Supernatant 2.:1313+00 Ci S 1.24ghnL 3539 kL 5.691i04uCilg Jarr1200112'OOAM
241-AZ-101 241Pu Supernatant 1:32E+41 Ci C 124gJmL 3539,kL 3.52E03uCitg 1anf2{f0122:D0AM
241-A'L.101 242Cm Supernatant 1.90E-03C"s C 1.24gtmL 3539kL 5.09E-07uCitg Jari1200112:00A2.4
241-AZ-102 2421'u Supematant 6:90$-03Ci C 1.24g/mL 3534kL 2:84LA&uCitg Iari12001£2:OOAM

247+A2-c101 243Am Supematant 4A8E-04 Ci C 1 .24 ghnL 3539kT.. 1.20E-07uCilg Iant 2012 1700AM
241•AZ-101 243Cm Snpamatant 2:78E-04Ci C 1.24gImL 3539kL 7.43EQ8uCitg Sae1200ii2;(IDAM.

241-AZ-101 244Cm Siilii.anatant 6243-03.Ci C 124 g1mI. 3539kL 1-6715-0 uCiJg JanI20DY12:OQAM
241-AZ-10I 311 Supernatant 5.48E+01Ci S 1.24 g4nL 3539kL 1.46&02uCilg Jan1200112:00AM
241-A7,101 59Ni Supernatant 0.00E+00Ci TE 1.1Ig/mL .3539kL 0.0013+60 uC'tJg JanI200112s04AM

241-AZ-141 60Cc Supematant 5:9213-W1Ci S 1,24g1mL 3539kL 1.58E-42uCitg Jaa1200112:00AP+i
241-AZ-.101 63Ni Supematant 0.001-s+Q6Ci TE L12g1mL 3539kI, 0,00E¢0 uCi/g JanI200112:00Ab4
241-AZ.-.101 798e Supernatant 444H+00Ci S 1.248fmL 35391eL I.19EA3uCidg Jari1204112:06AIaf
241-1sZ401 96Sr Supamatam 3.03E+03Ci S 1.24ghriL 3539kt 8.10E.0EuCitg Jan1200TtZ:00AkI
241-AIIOI 90Y Suptinatant 3.03E403:tti C g7mL 3539'kl. uCtilg Jan12001 I2.00AM .
241•AZ-101 93mNb Supernatant 5.95E+01 Ci TH 1-11 gtmL 33393tL 7.12E-03-aCifg Jan12001£2:OOi1E.{



CALCULATION SMET

BY:E6^.t^os

DATE: ^02

SUBJECT: ^od"^t,"Q, mit^ro^..4 Ru^* Fe^d 5_"^
'

r

Taipk. N'ama Ana7}4s Waste P6ase

241•AZ-l0E 937x
211-A7r10t 99Tc
2411tZ-1O1 Ag
241-AZ-101 At
241-AZ-101 As
241-AZ-101 B
241-A7,10I tia
241-,4Z-10t Be
241-AZ-101 T.li
241-AZ-101 Ca
241-A7,101 Cl
241-AZ-I01 Ce
241-AZ-101 Cl
241-AZ-101 Co
241-AZ-101 Cr
241-A7,t01 Cu
24t-AZ-101 F
241-e1Z-101Pe

241-AZ•IOt Iig
241-AZ.961 K
241-.AZ-101 La
241-A7107: Li
241-N.-t01 Mg
241-AZ-201 Mn
241-AZ-I01 Mo
241-AZ-.101 Na
241-A2-10t Nd
241-flZ-141 Ni

241-A7-101 N02
241<AZ-Z01N03
24I•fiZ-101 oIl
241a1Z40t {?z.aTate

241-AZ-101 Pb
241-A.Z-I01 Pd
241-AZ-101 P04
241-AAZ-101 Pr
24GA2-10t Ab
241-,V,101 Rb
241-AZ101 Ru
241»AZ-l01 Sb

241-A2-101 Se
241-AZ-101Si
241-AZd01 404
241 AZnIOt Sr
241-A7,-101 Ta
241-AZ-101 Tc
241-AZ-141 Th

Supernatant
Supernatant
Supematant

Supernatant
Supernatant
Supematant

Supematant
Supematant

Supernatant
Supernatant
Supernatant
Supettmtaut

Supematant

Supernatant
Supernatant

Supernatant
Supernatant
Supe.inatant

Supernatant
Supemaianz

Supernatant
Supernatant
Supernatant

Supernatant
Suptmatant

Supernatant
Supernatant
Superuatant

Supernatant
Supernatant

Supernalsnt
Supematant

Supeniatant

Supernatant
Superriatant

Supernatant
Supematarrt

Supernatant
Supernatant
Supmslajit

Supernatant
Supernatant
Suprmatant

Supernatant
Supematant

Supernatant
Supernatant

Inventdry Inventory

I?nlts
7.53E--t01 C[
1.17E+0J Ci
2.433;+01 kg
2S8C+t(4 kg

2.52E+01 kg
6.10E+-01 kg
2.S3CAt kg
9.57E0t kg

0:00E+00 kg
1:21Et02 kg.

.6:75E+00 kg
1.92E-01 kg
4:56E+02 kg

f .92EA t kg

2:I88+03kg

z.21E+01 kg
5.28E+03kg
6.76E+01 kg
4.59E-02kg
1.44E+04 kg
0.00E+00 kg
L688+OOkg
P.21E+02 kg

0:00E+00kg2,9TH+02kg

3:35H+05kg
1:21E+02kg
6.00E+00kg

2:19B+0Skg

2:15E+0Skg
3:R7E+U4 kg
3;92E+03-kg
0.00F.+00 kg
6.34E-t60kg

4.03E%03kg
1.92E-01 kg
132E+01 kg
6.82E-M0kg
1.52P.t01) kg
1.92E^011cg
7.A6Et01 kg
2,22H+02kg
4:54E+04 kg
1,21E+OS kg

1.9213,-01 kg
k92t"a-0Ekg
1;821;4}Ykg

PROXOz;BEB^WTP
dOBNq:.245.ffi

cAtc ito.: 2160--wiv-ws_cf.8e:.90_a41
SwEET REV: QA
SHEET NO.: N

Basds Density BensityfJn3Rfi Volume VolumeUnlts Cancentratlon Canccntratiunluits

1.11g1mL 3539kL 9A15-03uCrtg
1;24VmL 3579kf. 3.14E-01uCitg
124 gftnL - 3539 kL 6:50H440ugrg
1.24 glmL 3539 kl. 6.90E+03 uglg
1.24 g/mL 3539 kL 6.73E100txgTg
124.91mi. 3539kL 1.53E+01up/g
1.24 gtmL 3$39kL L_77F-02ugtg
1;24gJm1 3539kL 2.56Fr01 ugtg
I.tigJntL 3539kL 0.OOB+00uglg
1.24pjmL 3539kL
1:24g1mL 3539 kL
124gtinL. 3539 kL
1.24 g/mL 3539kL
1.24g/mL 3539kL
1.24g/mL 3539kL
1.24 pJmL 3539kL
124 g1mL 3539 kL
1.24g/mt. 3539kI.
1.24 ghnl. 3539 kL
1.249/mi. 3539kL

1:11g1mL 3539kL
1.24,g/mL 3539kT.
1,24:g1mL 3439kL
y.ITgfinL 3539kL
E.24g1mL 3539kL
1.24gtmL 3539kL

1.24 gfmL 3539 ki,
i.1tgtmi, 3539 kL
1.24g1mL 3539kt.

L24gtml. 3539kL
1.24 gfmL 3539kL
1,24 jV4nL 3539kL 1 A5E+03utlg
1.11 g4rrL 3534-kL O.OOH+t&7ugtg
1.24 gfmt. 35391L 1.69E+OOugJg
1,24 pJmL 3539 kL 1.08E+03;uglg
1.24 gJmt. 3539kL 5.13E-02uglg
1.24gJrnL 3539kL 4.05E+00uglg
I14g/mL 3539 kL 1.82E+O0 ug/g
1.14 g1mL 3539kL 4.07E-01:ttgfg

1.24glmL 3539kL 5.13&02ugig
1.24glmL 3539kL 1.998+01uy/g
1.24g7'inL 3539kJ. 594Etitlugtg
1 .24gIm1. 3539kL i,21£t04ugtg
1,24 glmL 3539kL 3.23E+00upJg
1-24Som1. 3S39.kL 5.13E-02ug7g
1.24g1mL 3539kL 5.13E-02ug7g
1.24g1inL 3539kL 4.86E-02ugtg

Decay Date

Jan 12001 12;00AM
Jan 12001 12;00AM
Jan 12001 12:00A'vf
Jare 12001 12.•04AM
Jan 1 2001 12:00AM
Jan 12001 12i00AM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 1200112:00AM
Jan 1 200i12:00AM.
Jan 12001 12:00Ahf
Jan 1 2001 12:00AM

Jan 1200112i00AM
Jan12001 12:00AM
7afi1200! 11,00AM
Jan 1200112i00AM

Jan I 2001 }2:00A}at

Jan 1 200112:00AM
Jan1 2001 12:00AM

Jan 1200

12:00AM
32:00AM

Janl 200112t0bArif
Tan 12001 12:00't1M:
7an:1 200112:00AM
Jau1 200112:00AM
J®nt 2001 12:00itJv1
Jan 12001 12:00Aidt
Jan 12001.12:00AM
Jan1200i12;t14AM
Jan3 200112;00AM
Jart 1 200112;00AM
Jan1200l32,00AM
Jair:1 200£
12:00AMJan'..

t 200k-12:00A
MJaa12001-12r!%1AM
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CALCULATION SHEET

#3Y: E ge rtps

DATE: i2N4,102

SU6JEiJT:y,yWE,,q1[_saians^

Tank Name ,innl}te

241-A7i02 79Sa
241-AZ-102 96Sr
241-A7I02 90Y

241-AZ-102 93ntNtt
241-A7102 93Zr
241-AZ-102 99Tc

241°AZ-102 Ag
241-AZi02 Al
241-A7,102 As
241-A7102 B
241-AZ-102 Ba
241-AZ-102 Be
241-AZ-102 Bi
241-AZd02 Ca
249-.4Z-I02 Cd
241-r1Z402 Ce

241-AZ-102 Cl
241-AZ-102 CN
241 ni10z Co
241-A7,102 Cr

241-AZ-102 Cu
.241 A7H}2 F
241 -AZ-102 F¢

241-AZ-102 13g
241-AZa02 K

241-tt7102 La

241-AZ-202 L
241-AZ-102 Mg

241-A'L-102 Mn

241-AZ-102 Mo

24bAZ-102 Na
24I-A7102 Nd
241-AZ•142 Ni
241-AZ-102 N02
241-AZ.•102 N03

241-AZ-102 UII

241-A7102 6isatate

241-AZ-102 Pxafate

241>AZ-102 Pb

241-AZ•T102 Pd

241-AZ-102 P04

241-AZ-102 Ps
241-AZ-102 Rb

241 A2-102 Rh

241-AZ-102 Ru

241-A7102 Sl,

241-A7.a02 Se

Waste Phase Inventory inventory
iJnita

PROJECT: RPp_WTP

.tOBNO.:?AM

CALC NQ.: 24S9-NJiPwMd(°cERf^M2

SNEET REV: P_A

SHEET NO.: $5

Easts Density Densitpi7nits Volume Voiutncllnit3 CnnecntrAtiun ConcentrationUnits llecayitate

Supematant I.43E+00Ci S 1.14gjmL 3369 kL 4.074i-04uCi1g Jan1200112:00AM
Supearatsnt 7.00E+03Ci S 1:14 gtmL 1369 IT, 1.99E+00 uCitg Jan 1200112:00AM
Supcinatant 7.00fi+)3 Ci C gJmL 1369 kL uCi/g Jan 12001 12:00AM
Supematant 1.18E+01 Ci M 1.05gimL 1369 kL 3.23E-03 uCftg Jan 1 200112:00AM
Supemataitt 1.4913t01 Ci M 1A5g1mL 3369TcL 4.08E-03uCilg Jan 12001 12:tHtAM
Supematant 5-99E+02Ci S 1:14gfmL 3369 kL Is99E-01uCitg Janl206t12tD0AM
Supematant i.25E+0I kg S 1. 14 gtmL 3369 kt. 3.5713+00 ug18 Jan 12001 12:00AM
Stiptanatant 1.26E+03kg S 1,14g1mL 3369k1, 327E+02ugJg Jan 1200172:00AM
Supematant I,29E+01kg S 1.14gJmL 3369kL 3.6613+00Vgfg Jan1200172:00AM
Supernatant 1.3613401kg S 1:14pjniL 3369kL 3.8fiEtQOuglg

.

Jan1200112:00AM
Suisematant 1:57E-0Ikg S 1,14gtmL 3369kL 4_461?-02ugfg Jan1200C1200Ah1
S4penYatant 7.43E-02 kg S 1.14 ghuT, 3369 kt 2,it&302 ugtg Jan 12001 I2s00AM

Supeynatant L56E+0Okg M 1.05 glmL 3369 kL 4288-01 upfg Jan 12001 I2:0DAM
Snpptnatant 3-41F+0Ikg S t14WmL 3369kL 8.86L+00ug1g Jmi12W112:00AM
Supcmatant 1-70E+00 kg S t:14 glm2: 3369 kL 4.43E-01 ug/g Jan1 2001. 12:00AM
Supeittatapt 7.6I&-02kg S 1.14 glynL 3369kL 2.178-02ugtg Jan1200It2:00AM
Supematant 2.36E+02kg S L14gtnS. 3364kL 6.72E+01uglg Jari120(Ii12:00AM
Supetnatant 2.44E+01kg S 1, 14gtm1, .3369k2.. 6,95E+00 uglg Jan 1200112.-00AM
Supeniatant 7.4313-02kg S 1:14g1rnL 3369k1, 2.11E•-02iigig Jan12001Y2:00AM
Suprmtstat?t 2.2713+03kg S 2.14gtmt. 3369ki, 6.46E+02ug1g Jao-I200112:00AM
Supersatant 3.41E+00 kg S 1.14g/m1, 33691:L 8-86E-0Iuglg Jani 200I12:01DAM
Supematant 3.51E+03kg S 114gtmL 3369kL 1.00E+03uglg Jan12001t2:00AM
Sugetnatant 1.70E+61kg S 1.14glmL 3364kL 4.43E+00ug7g JanI2001t2:00AM
Supematant 2.03E-0Ikg S 1.14gfmL 3369k2. 5-79E«02upjg Jan.12001 iZa$SAM
Supemafant 9.86Ef03kg S I-14gfmL 3369kL 2,81E+03ugtg Jan 12001 12:00AM
Supematant L17&02kg M I.05pfanl, 3369k1. 3.20E-03ugJg IunI200112iWA1vT
Suparriatant 4.931:01 kg S 1.14pfmL 3369kL 1-40E-01ug/g Ja.n1200312:00AM
Stip6tnatant 3tI1E+01kg S 1.14gJmL 3369kL 8.86E+00ugtg Jan 12001i2:WAM
Supcmatant 3.41E+00 kg S 1,I4.:glmi, 3369 kl. 8.86E-01 npfg Jan 1200i12:00AM
Supernetant L67E402kg S 7.14gJmL 3360 kL 4.75k3+01ug7g Jant200112:00ANF
Supeinatant 1.72E+05kg S 1,14gftnL 3369kL 4.90E+04 uglg Jani200112:00AM
Sugcmatant 3.41E+01 kg S 1.14g1nL 336$kL 8.86E+00 upJg Jasii 200I12:00A1+4
Supetrtafant 6:82E+00kg S 1.14gtatL 3369 kT- 1.771140(}stgtg Jan1200112'00AM
S"upeetmtant I.09E+05kg S 1d4gtntL 3369k2. 3.11E+44ugPg 7a61200112:OpAM
SuppYiatant ,i:701`a+04kg S 1.14rrg1mL 3369ki, 1.62E+04ug7g Jan1200112;00AM
Superrmtant 6:45E+02.kg S 1.14gicnL 3369kL 1:681?+02ugJg 3an.1200112:00A3'd
Sludge 149E+03kg S I.A1gtml, 396kL 2.66E+03ugJg Jari120u112:00AM
Supecnatant 12013+44kg S L34g1mL 3369kL 3.40E+03ttpJg Jaai12001I2:00AM
Supenintatrt 3:41E401kg 5 1.14girnl 3369k2, 8.$6E-KiOug,Jg Jan120011fi60AM
Superiratant 1.00E+01kg S 1.140itL 3369kL 185E+44atWg Jan1200122:60AM
Supexnataat 1.53E+03kg S 1,14g1mL, 3369kL 4.36E+02uglg Jnrt12001t2;00tbM
Suprnatant 7.4313-02kg S 1.14$lniL 3369.kL 2.1LE-02 ugfg Jaa1200F12:40AM
Supernstant 7.I3E+61 kg S 1.14gJmL .3369k1, 3.23E'6tluglg Jan.1200112t00AM
Supetnatant 138E+01kg S 1.14g<mi- 3369k1, 5.06EfQ0uglg Jan1200I12:00AM
Supematant 9A9E+00kg S 1,14.g7tnL 33691t1, 2,70+00 uglg 3ant200112:+10AM
Supcrnatvtt 1:13FOlkg S 1.14gtnab 3369 kL 3.23E-02 ugrg Jan I20{1112:00AM
Supeenatant 2:22E+01 -kg 8 1.14:g1mI. 3369:kL 6.31E+00vF/g JariI200tT2:00AM
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CALCULATION SHEET

SU6JEC7. Ua^datEdQ, ^rttik;ronaRun Feeif Vector

`1'ank Name Anatyte cVaste Phasc

241-.4Z-102 Si Supertiaiatit
241-A7i02 SCM Supematant
241-A7,102 Sr Supematant
241-AZ-102 Ta Supcmatant
'2A1-i1Z-102 Te Supeinataiit
241 tt2:102 Th Sr,spemataAt

241•e#Z-102 Ti Supematant

241-A7,^.102 '1'IC as C03 Supcrtistant
241-AZ-102 TI Supematant
241-AZ-102 LTOTAI. Stipematant
241-AZ-102. V %wsrnatam
231-AZ;102 W SuFr.,mataut
241-AI-102 Y Supematant

241-A2-.102 Zn Supemetant

241-AZ402 Zr Supcmatant

241-SY401 106Ru Supeiiratant
241-SY-101 1 l3mCd Superriatant

2414Y-101 125Sh Supematant

241-SY-101 126Sn Supematant

241-SY401 1291 Supetnafam
.241-3Y-101 134Cs Sulx.maSant
241-SY-€01 I37Cs Supematant

247•SY-101 137mBa Supematant
241SY-101 14C `.s'upuanatant

241-SY-101 131Sm Supsriiatant

241•SY401 ISiLu Supcritaiant

241-SY-101 I54Eu Supmiatant

241-SY-I01 I55Eu Supernatant

241SY401 226Ra Supematant

241SY-10t 227Ac Su{rernatant

241-SY-101 228ka Supematant

241-SY•101 229Tn Supematant

242-SY101. 23lFa :`suptinataat

241v°Y-I01 232"fh Supsrnatant

241SY-101 232U Sup6matant

241-SY-101 233U Superuatant

241-^SY>101 234U Supematant

241-,S'Y-t0l 233U Supematant

241-SY-101 236U Supertiataet

241-SY-101 237Np Supematant

241SY-101 23d.Pu Supernataat

241-SY-t01 238U Supcmntaut

241^SY-101 239Pu Supematant

241SY-101 240Pu Supsmatant

241,SY.101 241Am SujieMatant

241-SY4{}7 2411'a Supeinufant

241-SY-101 242Cm Supeznatant

inveatory Inventory

pnits
8.141i+01
kg5,73E+0dkg
3.41 P.,+tMl kg
7,4313-02 kg

&2311-02 kg
6,201i-02 kg

341E+00kg

I mE+0$ kg
7,43E-02 kg
3.91E+41.kg
3.70F,+00kg
1,87H+Olkg

.7.43E-02 kg
3.41E+00 kg
3.41E+00k^g

661E-05Ci7:85L'+01Ci

3.69E+01Ci

161E+000
4:36EA€GS
1,13E+00Ci
6.79E+05Ci
6:42t3+45 Ct
2:99E-t-0kl C[

L45E+04Ci
3.678400 Ci
7;97$+01 Ci
2A794402 Ci
1.92F.dMCi

2 00&-03: Ci

7 441?-02 Ci

3.33E-03Ci
5,30E-03Ci

1;5113-02Ci
2.51II-03Ci

1.0617,-42Ci
2.99E-03 Gi
L21E-i14Ci
?:42E05 Ci

9ASE-02 Ci

4:36E-03 Ci

2.72E-03 Ci

1.S6fi-0b Ci
2.66E-02 Ci

8.92E-01Ci
2;23.?-01 Ci

2,34E-03 Ci

PRa:tt_cF; fteP-W7'P
JOBNO.t2,4`6.'^

CA4.CId0-: 245fl0.W^„^.-M_df R̂F+-s^#!i

SNEE7REY:QA

S44EETWL7::ffi

6asia tDensity Dansity Uutts Yalume Yulum® Untts Coneentratian Coua•entrntianUntt3

S i,14 g1mL 3369 kL 2.32E+OIuglg
S 1,14gImL 3369 kL 1,63E+04 ugdg
S 1.14 g/mL 3369kL 8:86P-01 ugfg
S t.14g7mL 3369 kL 2.IIE-02ugtg
S L14gtmL 3369kL 2.34E-02tag7g
S 1,14 g1mL 3364 kL 1.76E-02u@Jg
5 1.14gtmL 3369kL 8.86E-0ug/g
i 1:14 gfm1. 1369 kL 3.07E+04ugJg
i L14gfmL 3369kL 2.It13•02uglg

1-14g1rnL 3369 kL LIIE+O[ugtg
1,14gfail. 3369kL t 05E+W ugtg

i 1:I4g(rttL 3364kL 5.321i+00uglg
i 1.1+4gjmL 3369kL 2,I1b-02;ug1g

1.14gJenl. 33159kL 8.86F.-01ugig
1.14g/mL 93691c1. g.86E-01 ugtg

CE 1.83g1mL 26261tL 3.13E-0$uCilg
f'E 1-83 glmL 2626kL 3-71B-02 uCilk
fG 1.83g1mL 2626kL 1d45-02 uC'Ug
PE 1.83gImL 2626 kl. 1,23E-03uCilg

1.53gjm1. 24526kI. L6gE-04uCilg
PG 1.83gfml. 2626kL 5.35E-04 uCiJg

1.36g1nL 2626kL 1,901i"2uCiJg
g/mi. 2626kL uCilg

i 1,53g(mL 2626kL 7.44E-04uCilg

CE 1:83 gfmS. 2626kL 6.83E+t#uCiig

fE 183glmL 2626 k1. 17411-03 uCi1g
1.36gJnS. 2626kL 2.2313-02uCilg
1.36gtmL 2626 kL 6.9113,02uCifg

CB 1.&3g1znL 2626kL 9-10E-oBuCitg
tTi 2.83gfmL 2626 kL 9,47Cs-07uCiJg

f.8 1.83gtxpL 2626k1. 152E.05uCilg
fE 1.83ghnL 2626kI; 1,57E46uCi1g
fG 1,83g1mL 2626kL 2.51E-04tiCi/g

Lg]glml, 262611, 7.16E-06uC/g
1.36gtmG 2626 IcL 7.26E-07uCilg

L36gJmL 2626kL 2.98E-06uCitg
1.36 g(inL 2626kL 8.38E-07uCifg
1.36gtutl.. 2626k1 139EA8tiCiCg
1.36gft?il, 2626k1 2.64E-08uCilg
L53g9mi. 2624k1 235Pr05uCitg
1.36 g1mL 26261(1, 1.22E-06 uCitg

1.36gImL 2626kL 7b1E-07uCiJg
1,36 g1mL 26269cL 4:38E-0S uCidg
136 glrnL .2626kL 7.45E06uCidg
1,36gJmL 2628M, 2501L04uCitg
1.36gPmL 2626kL 6.25E-05uCitg
1:36g/tuL 2626kL 6,54E-07uCi/g

llecav Data

Ian 1 200112:O0AM
Jan 12001 12i00AM
1an 12001 12:00AM
Jan 1200112,00AA4
Ian 12001 12i00AM

Jan 1 200112:00AM

Jair1 2001 12;00AM

Jan 12001 12:o0Au
Jan 1 2001 42:OOAM
Ian 12001 12:0¢AA2
Jan;12001 12:00AM

Jan 12001 12:00AM

Jan 12001 12:O0Abi
Jan1 2001 12.00AM
Jan 1 200112:t70AM
Jan 12001 12:OOAM
JanI 2001 12:40AM
JanI 26011 2410AM
Ja®1 200 €: 12:00And
Jan1 200112:00AM
Jatt12t10172:00AM

Jan .1200112:00AM

3an12001 12:00AM

Jan,:I 2001 12:00AM
Jan 12001 12:00AM
latt 12001 12:00AM
Jan4 2001 12:OOAM
Jan .12001 72:00AM
Ian12001 12:tl0Aiv[
Jan12001 1200AM

9an12001 12:00A.M

Jatt1200I 12:t}0AM
Jatr1200t 12:OOAM
Jan3 2001 12:00AM

Jan 1200I t2{?0AM
Iant200i 12:UOA&i
lan12001 12:00AM
Jan12001 12:00AM
Jan1200112:tHiAM

JanT 2001 12;00Ahf

Jartd 2001-':12:OOAM

Jah120p1 12:00AM

Ian 1200T 12:40AM
Jan 12001 22:00AM
Jan1200112;00AM

danI200112:00AMJan
12001 12:OQAM



CALCEiLATIONSl-EEET PRoJtcT:riP^P
Jf1Btd0.: 24590

BY: ir„_0efts CALC NO.: 24MWTf'-#4-FRP-60 Q0t

DATE: 121R4t b,2 SHEETREV:bA

SHEET NO.: f^7

SUOJECT: t^^xif ated Emieck^ns t7un feed Vecto

TaskAame Ana3yte lkaste Phase Tnvenxory lnventory Snals Density Density Unita

. . ... Uults
241-SY-101 242Pu Supernatant 1.72C-06Ci C 1.36gfmL
241-SY-101 243Am Supcmatavt 3.17E•05 Ci C 1:36g%mL
241•SY-301 243Cm Sulaematant 1,89E-00.Ci C 1S36ginQ..
241-SY-101 244Cm Supernatant 1.66EA3Ci C 1:16gJmL
241-SY-101 311 Supernatant 7.1413+02Ci 7`E 1:83gfmL
241SY-10i 59Ni Supematant 5,33k:O1Ci TE I.83gtmL
241SY-10t 60Co Supernatant 1:23E+01Ci S 1^:.36gImL
241-SY'-301 63Ni Supematant 4.48E40tf,'i TE 1-83g./ml.
241SY,301 79Se Supernatant 6.83E-0ICi £ 1,53pJmL
241-SYal01 965r Supritatant 9:668+03 Ci S 136ghnL
241-SY-101 90Y Supernatant 9:66E-M}3Ci C gtmL
241-SY-I0I 93m%1b Supernatant 4.16£+00Ci E 1.33pjmL
241+SY-101 93Zr Supernatant 5:02E4 00Ci E 1.53gin1L

241-SY-101 99Tc Supernatant 6.43E+02 Ci S 1,36 glmL

241-SY-101 Ag Supernatant 7.85E+01 kg S 1.36gfm1.
241-SY-101 Al Supematant 3:52E+04kg S 1.36g/mL
241-SY-101 As Supernatant :1:58E+02kg S 1.76g1m1.

241-SY-101 13 Snlcemmataitt IA4Ef02kg S 1.36g/mL

241-3Y-1Q1 Ba Supernatant 7.90E+01 kg S 136p/mL
24? SY-101 Be Supernatant 7.90E+OOkg S 136gtmL
241-SY-101 i3i Supernatant 5.78E+01kg TE 1.83:g1mL
241=SY-101 Ca Supernatant 2:681`s+02kg S 136Ei/mL
241-5Y-101 Cd Supernatant 9,908+00kg S 136g1mL
241-SY-101 Cs Supernatant 1.38E+02kg S 1.36g1mL
241-SY-101 CI Supematant 1.$711+04kg S 1;36pJmL
241•5Y-101 Co Supernatant 3.I5Et01kg S 1.36g1mL

247-SY•101 Cr Supematanf 157E4-02kg S 1.36gtmL

241-SY-101 Cu Supernatant 2:36Et4Ikg S 136g+mL

241-SY-101 F Supernatant 1:628+02kg S 1.36-gJmL

241-SY441 Fe Supetnataut 7.9013401.kg S 1,36glnir.

241-SY-101 fig Supernatant 6,30E-03kg S 136gtud.

241-SY-101 K Supamatant 7.04E+03 kg S 136gTmL

241-SY-101 La S`bpematat+t 5:2713+SQkg TE 1.83g1mL

241-SY-101 Li Supernatant 7:58EtQlkg S 1.36pJttiL

241SY-101 Mg Suluematant 1,58E+02kg 8 1.36gIrnL

241,SY-101 Mn Supernatant 1.38}it4(kg S 1.36yJntL

241-S'1'-10£ Ma Supernatant 2;1213-W2kg S 1.36gJmL

241SY-10I Na Supernatant .:4:2$E-W5 kg S I36gfmL

241-SY•101 Nd Sulxmalant 1.5811402kg S 1.36gtnil.

241wSY-101 NH3 Supernatant 2.5213-403kg S 136gJmL

241-SY-101 Ni Supernatant 2.4613+02kg S 1.16g/mL

241-SY-101 N02 Supernatant 2.31E+05kg 5 1.36g1mL

241-SY-101 ld03 Supernatant 3110E+05kg S 1:36-gCtnL
241-SY-101 011 Supematant 6.95E-H04kg S 1.3681m2-

141=SY,101 C}aalate Supernatant 437E+0Ukg 7`F`z 1-83;glmL

241-SY-101 Pb Supernatant 1.58E?02kg S 1.36g/ttlL

241-SY-301 Y04 Supemataat 1-19R-ttY4kg S 1.36ghttL

Volurtte YolumeUnits Concenttatlon ConcentrationUnits C)ecapDate

2626 kL

2626 kL
2626kL
2526 kL
2626 kL
2626 kL
2626 U.
262fi kL
2626 kL
2626kL
262d.kl.

2626 kL
2626 kL
2626 kL
2626 kL

262fr.kL
2626 kL

2626 kL
2626,kL

2626 k1,
2626 kL
2626kT.

2626 kL
2626kL

2626 kL
2626 kL
2t*26 kL
26267cL
2626 kL
2626 kL
2626 k1:
2626 kL
2626kL
2626 kL
2626 kL
2626 kL
2626 kL
2626 kL
2626 kL
2626 kL
2626 ikl.
2626 kL
2626 kL
2626 kL
2626 kL
2626 kL
2626kL

4.82E-10 uCUg
8.8913,09 uCi/g
5.29H-08uCitg
4.64P.,07uCitg
3.38E-01 uCitg
2.521-s•04 uCUg
9.0513-03uCi/g
235E-02uCiJg
I>70E-04 nCitg
2.70r+00 uCilg

uCifg
1,04E-03 uCitg

1,23H-03 uCitg
1 .80E-01uCUg

2.20E+0£ugJg
9.85E+03u8/g

4.42E401 ug/g
4-04E+01 ug/g
2.21E+0IugJg

2.21E+00 ug(g
2J3E+41 nyjg
7:50E+41 nglg
2.21E+00ugtg
4.4213+01_ug%g

1:93E+04tipfg

2.07m+oa„grg
4.42E+01 ugtg
3.33E+03 tWg

Jan 12001 22:90AM
Jan 1 20011200AM
Jan 12001 12c00AM

Jan 1 2001 1200AM
Jan 12001 £2:00AM
Jan12001£2:00AMJan

S 200112:00AM

Jan 12001 12t04AA3
Jan 1 2001.12:00AM
Jan 12001 12:00AM
7an 12001 .12:00AM

Jan 12001 12.00AM

Jan 1200112:00AM
Jan 12001 1100AM

Jan 12001 12MAh4

Jan 12001.12:OOAM
Jan 12001 12:00AM
Jan 12001f200AM

Jan 1200112?00AM

Jan 1 2001 12:IXtAM

Jan 12001 12s00AM
Jan 12001 12i00AM
Jart 1 2001T200A14i

Jan 12001 12e00AM
Jat12001 I2:00AM
ian 12001 12:00AJvt
,lan 12001 1100AM
Jan 1200112:00AM
Jau 12001 12:OOAM

Jaa 1 2IX0112:00AP.i

Jan 1 2(YY112:O0AM
Jan1 200112.t?0AM
Jan 12001 12:00AM

Jan 12001 12:YN3AM
Jan1 2001 12:00AM
J>itt 12001 12.MAM
Jaa 12001 12:00AM

Jan1200t 12:00AM
,tori 12001 12:00AM
Jaril 2001 12:00AM

Jan I200(11:00AM
Jmt 12001 i2;t}0AM
lan1 2001 12:OOAia1
Jan1 2001.12:00APv1
Jan 12001.12:00AM
Jan i 2001 12:00i;M
Jan 12001 32;00AM
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SNEETNO.;AB
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'i'ankllame Anatyte 13'a5tePhase 1nVeniarp Inventory Aasi3 Density 1Den$ityE7ntts

.

V6tttme Vtllumel7nitc
..

C.onCentrstitln CbnCentratiunUnits DeeayI)ate
liniks . . .

241-SY-101 Sb Supematant 9.48E+ulkg S 1.36glmL 2626kL 2,85E+01uglg JanI200712:0DAM
241-SY-101 Sc. Superttatant 1.58E492kg S 1,36ghn1, 2626kL 4.421if01yglg Ian12tF0172:00AM
241-SY401 Si Sipctnafan! 2.16E+02,kg S 1.36glmL 2626kL 6.06Et4ItEgjg Saa12¢0t12:00AM
241-SY-101 $Ud blipernatant 1.17F-f04kg S 1:36pJmL 2626 kL 326H+Q3ugfg Jan1200112;00AM
24I-SY=307 Sr Sctpetnatairt 1.SSE401 itg S 1.36g1mL 2626k3. 4A2E+00ugJg Jan 12001 12:00AM
241-SY-101 Ti Supematant 3.5813a01 kg S 2.36gfmL 2626kL 4:42E+00ugfg 7ani2001.12:00AM
241SY-I01 TICaaC43 Suptrnatent 9A02B,04 kg S 336ghnL 2626kL 2333r+04Ug1g SariI200t72:00AM
2414SY-101 TI Supernatant 3:IS1;+02kg S 1.36stmL 2626 kL 8:82L+01ugtg Iant200112;00AM
241-SY-101 UTOTAL Supematant 8:14E+09kg S 1,36gtm[. 2625kL 2.28F:+00ug1g Jan12011112:OOAM
243-SY101 4 Supernafatit 7.901?+01 kg S 1c36g1mL 2626kL 2.21Ei01ugfg Jan1200112:00AAi
24ISY•10I Zn Superstatant L60.8+01 kg S 1.36gImL 2626kL 4.59E+OOugtg Jan 1.2001 12:OOAM
241-SY-101 Zr Suprematar,t 1.50+01 k8 S 136g1mL 2626kL 4.421?+OUugtg Ja1il200I 12:00AM
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CALCULATION SHEET

8Y: E- BAMEggi

pA7"t::,)2194142

BUOJECT: UOAtod Emtssrorrs R^m Fe^,Vecior

8e.cf 1S9xis Inventnry Data for FII.W Phasei Tankc
'1ankName Analyte WasiePhase Inveqtory fnventorv

.. .. .. . ' !,'nits
241-AY-101 106R.u Sludge (Solids) 6.53E-02 Ci
241.AY40£ 113ffiC6 Studge(Siilids) 1.70+03 1.1i
241u1Y.101: 1258b Silidge(flolids) 1:34E-i01 Ci
241-AY-I01 126Sn Shsdge(Sotids) 2.80E+01 Ci
241-AY=101 .1291 Siudge(Solids) 9:401;-02Ci

241-AY-901 137G3 Siudge(5olids) 5:30Et040
243-i1Y-101 137in8a S[udge(Sofids) S:0211+04 Ci
241-AY-.101 14C. Sludgc(Solidx) $.7011-01Ci
241-fiY-101 151Sm Siudge($oGds) 429E+05 Ci
241-e4Y-101 154Eu Sluilge{Solida} 4.69E+03Ci
24l-!t Y-1 V l '1 JSEa L:26E40S 0

241-AY-101 226Rx 1J)2E-02Ci

241•AY-101 221.4c 5:69E-02C1
242»AY-101 22811.a 4.1 19-02 Ci
241-AY-101 229Th 6.5311-04 Ci
241-AY-101 2311'a 7.4413-02Ci

241-AY-101 232Th 18713=02Ci
241-AY-101 23237 9i37E-02Ci

241-AY-107 2333 185E-01Ci

241-atY-101 234iJ 1:91E-01 Ci
241-AY-101 235U 6:94E-03Ci

241-AY-101 23613 518713-03Ci
241-AY-101 237Np 159E-01Ci

241-AY-101 2381iu 1 .915.?+02 Ce

24I•AY-£01 238U 2:56E-01 Ci

241=AY-101 239Pu 4.8913 102Ci

241-AY-101 240PU 1.48E*02Ci

241-AY,IO£ 241Am &79E+03C
241-Ak:-101 241Pu 2.69B+03 Ci
241-AY-101 242Cm Sindge(Sd91ds) 1<1713+01Ci

241-AY•101 242Pu Sludg4lSoiids) 2.67E-02G9

241-AY-101 243Am Siudge(Solids) 8:83E-01Ct

241-AY-101 243Cm Sludga(Solids) 1.19E-x00'Ci

211-e1Y-101 244Cm Sludge (3olids) 4.08E+01 Ci

24I-A,Y-101 311 Sludge(Sutid§) 2.38E+00Ci

241-AYd01 59Ni Sludgc(Solids) 1.58Et02Ci

241-AY•lo1 6OCo Sludge(Solids) 4:3613+02Ci

241-AY-107 6311i Siudge(Solids) i,48B+04 Ci

241•AYlOT 798e Siudge;(Salids) 3.37Ea01-G5

241-AY401 903r Siudgo(&aiids) 138E+46 Ci

241-A$'•101 90Y Shldga(Solids) 138E+06Ct

Z41-AY-101 93m7Nry Sludge (Sotids) 4.99E+02 Ci

241-e1Y-163 932s Sludge(S+97ide) 6:0513+02Ci

241-AY-101 +39Te Sludgc(Solids) 4:85E+01 Ci

241-AY-101 Ag Siudge(Solids) L17E44S27:g

PRQJECT: $PP-WTP

,tOBNO.:g4.^

CAtCM6.:24 . P. P j

SHk`ETREY;Qq

SHEETNR.:12Q

Basis

M

M
M

S
M

S

C
S
M
S
J

M

M

A3
M

M

S
C

C

C
C
C
M

S
C
C
C
S
C
C
C
C
C
C
S
M
S
M
M
S
C
M
M
M
8

DensYty Deatsity

Units
1.39gjmL
1.39 gfml.

1.39gJinL
1,59 gJmL

1.39g.?rnL
1.59gtmL

giml.

1,59$tmL
I:39;&I:
I.59gImL

1.39 g1mL
1.39 gtmL
1.59 g/mL

glmt.

1.39 8/mL
1.39g1mI.

1,39 gJm7.

1.59 gtmL

Volume Volume Conceatratton Concentration

. . .. TTnita Uuits

309kL 7.64E-05uCifg

.309 kL 2.0413-t-00uCitg
304.kL IS7E-02uCVg
309kL 5:70E-02uCilg

309kL 1.10E-04uCi(g

309kL 1.08E+02uCilg

309kL uCitg

309kL 1,77[3^03nCitg
309kL 502E+02aGilg

309kL 9.55E#00uClg

3091iL. 9:03L'+'00 Ui.Gg

309 kL. 1.20E-05 uC5/g

309kl. 6.651:-05 uCiJg

709 kL. 4.81 E-05 uCi/g
309kt- 7.64E^07ufi.itg
309kL 8.71E.05uC.51g

309k1, 7.78E11SuCilg

304kL t.9lE-04uCilg

304k1 784E-04uCltg

309 kl: 3.48P,04uClg

309StL 1.43E-OSuCilg

309kJ, 1.19E-05dCJg

309kL i.86£-04uCUg

309 kL 3.89E-01 uCiTg

309kL 3.1713-04 uCUg

309kL 9.95E-01 uCitg

309kL 3.00E-01uCitg

309kL 1.79E+01 uCitg

309hL 5.48EM0uC1/g

309ki. 237E-02uCilg

309kL 143E-05uCUg

309.kL 1.80E-03. uCtitg

309 kL 2.42E-03uLlJg

309kL 8.30E-02uCitg

309kL 4,85E-03.uCilg

309kL 1.85E-01 uCJg

309 kt. 8.86E-01 uCi;g

304kL 1.74E+01uC91g

309 kL 1.60Tr02 uClfg

309kL 2.8115t-63trCitg

309!cL aClg

399kL 5.84E-O1 uCi1g
309 kL 7. i3E-01:uCidg

309icL 3.6814-02uCUg
309 kI.. 2;39E+02 ugtg

Decay Date

Jan 12001-.12-(lOAM

Ian 1200112:00AM
Jan 1.2001 12:OOAM
San 1 2001 12c00AM

Jan 12001 22:09AM

Jan I 2001 12:00AM

Ian 12001 12:00AM

Jan 12001.12:OOAM
Jan 1-2001 12:00A1,i
Jan 1 200112i00AM
Jan 1 2wii2:00iaM
Jan 1200£12:00AM
Jan 1 200112;00AM
Jan 1 200I12;OOAM
Jan 12001 [2;VkAM
In 12001 t2:00AM
Jan 1 200112:OQAM
Jan 1200I 12:ODAM
Jan 1 2001 12:OOAM

Iart 1209112:00AM

Jsn 120011100AM

Jan 12001 12f00AM

Jan 1200t:.12.00alM

Jan 12001 12:00AM

Jan 12061 12i00AM



M: E Bert3a&

O.M1TE: ty701{tf^

CALCULATION SHEET

CALC NO,

SUOJEGT ¢glgwd,^4^jorts Run Peed Vectpe

Tankh'ame Anaiyte WastePliase 1nvPntory tnventory Basis
. . . . Units

2414iY-101 Al
141=AY-I01 As
241-AY,101 B
241-AY-101 Ba
241-AY•t0t Be
241-AY-10I Ei
241-AY-101 Ca
241-AY-101 Cd
241-AY-101 Ce
241-AY-101 Cl
241-AY•10t Co
241-AY•101 Cr
241-AY-101 Cu
241-AY-101 F

241-AY-1011Fe
241-AY-101 Hg
241-AY-101 K
241-AY-101 La

241-A`l401S.i241-AY-101
Mg

241-AY-101 Mn
_241-AY-101Me
241-AY-I0IaYa
241-AY-I01 Nd
241-AY•101NTf3
241•AY-101Ns
241-AY-101 N02
241-AYY•101 N03
241-AY-101 Oxalate
241-AY-1012'h

241-AY-701 P04
241-AY•101 Pb
241-AY•101 Rls
241-AY-101Sb

24I•AY-101Se

241•AY-€Ul Si

241-AY-101 S04
241-AY-101 Sr
241-AY-I01Ti

241-AX-101 77Cas

C03
241-AY-101 Ti
241-AY-101 UTOTAL
24l-AY-101 V
241-r5Y-101 Zn
241-A1f•101 7a-
241-AY:102 1061tv

2.71E+04 kg
9,37E+00 kg
1:21 E+02 kg
2,63E+02 kg
2,17E-100 kg
2:13E400 kg
1.19E+03 kg
6:18E+41 kg
2.96E+02 kg
1.65E+02 kg
1.56E+01. kg
1.20Et03. kg
9;75E#Q 1kg
9.A8E+02kg
3,57E+04kg

1.20E+01 kg
2.93E4^02kg

1.23E*03 kg
2:37F,+00kg

5.02E+02kg
2:04E+0Jkg
1;191i+0Lkg
4.78E+09kg

7A1E+02kg
3:62E+02kg
1,33E+03:kg
1:35E+0d kg
1:14Ti+03kg
7.92E+04 kg-
9,56E+02kg
3.45E+03 kg
5.93E-01. kg
6:85&+00°kg
1:1w03kg
1.9fiE+01 kg
4,31E+02kg
3:04E+03 kg
6.6$E+01kg
3:52.k.t01kg
8.09E-t04 kg

PR6JECT: RPP-WTP

J013P#p.:M5W

SHEF.TftEV:0A

SHEET NO.:91

Densidy 73ensity
Units

1.59 g/m1.
1-59 gJmL
159 gJmt.

1.59 yJm.L
1S9g/mL
139 glmL
1.59 glrnL

1:59 gJmL

1.59 glmL
1:59 glrnL

1.S9gImL
L59SImt.

1.59 g1mL

t.59glmL

1.59g1niL

1.59 g1mL
1:59g1mI.
1.59gtmL

1.6
g1mL1:59gtm1:

1.59g1mL.

1.59gtmL

1.59 gtmL

1.59`g/mL
1.59glmL

S,54gfmL
139glmL
1,39`g1mL

1S9 g1mL
P;59 glmL

1:59 g/mL

7,59g?mT.
1-59yJmL
1.6:glmL
1.6 g1mL

i,figlmL
1.59g/inL

1.59g/mL
t.i9g/mL

1.59 glmL

Sludge(Sotida) 5,61E-01k8 S 1.59gfm7.
Sludge;(Solids) 4:69E+02kg S 1.59g7m2.
Sludge(Solids) 9:50E+00kg S 1,6g/mL
Sludge(Salids) 5:33E+01kg S 1,59g611.
Sindge(Solids) 693E+02kg S 1.59gfmL
Sludgb(Sbtids) 7:54$-03Ci ?'E 1.62g/mL

Volume Volume Concentrat[on Concantrat6o
Units Units

309 kL 5.5213+04. ugtg
309kL [.91E+Olupfg
309kL 2A7E+02ugtg

309kL 5:36Ef42ug/g
309 kL 4.41E+0(t uglg
309Y3. 2:49E+00 ^rg/g
309 kL 2.4}E+03 uglg
309 kL 1 ^:26C+02 ug/g
309kL 6.02E+02 ug/g
309 kL 3:36E+02 uglg
309 kL 3.18E+01 uglg
309 kL 2.44E+03 ugtg
309kL 1.9&E+02ug?g
309kL 1.93E+03uglg
309kL 7.27E+04upJg
309kL 2.44E+01ugtg
309 kL 596E+02ug/g
309kL 2.5I$^+03ugtg
309k4 3.19E*0ttugtg
309 kL 1.02Et03 ugJg
309IkL 4.16E-t43^ ugtg
309kL 2.43E-v01ugtg
309kL 9:73E+04uglg
309 kL 1,51E+03u^g
309kL 7<38E+02uglg
309kL 2.71fi+03u^g
309kL 2.74EiU+1ug1g
309^kL. 2.31)3+03wgJg

309 kL 3.921:+04ug1g
3i19kti 1.94&f03ug3g
309.kL 703E+03ugig
109kL 1.21fi+{)0ug/g

309. kL 1.39E+01 uglg
309kL 2,38E+01uwg
309kL 3.97E+01 uwg_
309kL 8J3134iY2.vglg
309kL 6:18F:+03ugtg

309.kL 1.36E+02uglg
304kL 7.17E^r01 ug7g
309kL 1.65E+05uglg

309kL 1.14E^1Wug/g
3^kL 9,50E+02uglg

309kL 1.98E+D1upJg
.309 kL I.08E+02 u^g
309kL 1.41E+03^ig18
548kL 8.OSE-06ucilg

n Decay Date

)an I 2001 12:00AM
Jan 12001 12:00AM
Jan 12001 12.OOAM
Jan ] 2001 12:00AM
Jan i200112:00AMJan

12001 12:00AM
Jan 1 2001.12:00AM

Jan 1 2001 12:00AM
Jan 12001 12i00AM

Jan1200312:00AM
Jan i200192:00AM
Jan 12001 12:00AAf
Jan 1200112:00AM

Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 1200112:00AMJan

1 2001 12:00AM
Jan 12001.12i00AM
Jan 1 2001.12;00AM
Jan 1 2001.12;00AM
Jan 1200112:90AM
Jan 1200112;00AA4
Jan 1 200112:00AM
Jan 1 200112;00AA.1

Jan I 200112:AOAM
Jan 1 200112i90AM.
lan 1200112:00Ah2
Jan 1 200112_00AM
lan 1 2001.X2:00fsM

7an 12001 12;00AM
Jan I 200312:00AM.
Jan 12001 12!00AM

Jan 1200112?00AMJan
12001 12:00AM

Jan 1200112;00fiM7an
12001 72i00AM

Jan 1 200112iDpAM
1an 12001 12:00AM
3an 1200112,00AM

Jan 1 2001S2.-OOAM
Jan 12001:12„00AM

Jari1200112s0DAMJan
1 200I 12;00APR

Jen 1200112:00AM
]an1.2001 12:00AM

Sludge (Solids)
Sludge (Solids)
Sludga(Salid6)

Sludge(Sitlids)_
Sludge_(Sdtids)

Sludge (Solids)
Sludge (wick)



CALCULATION SHEET Pacx,ECT:^vPT?
JOBN0:: 24s^

BY: E 9ertias : _ ^ ^ CALCN0.: 2459aWT0.M4fP-

OATE: 12104102^ SHEET REV:OA

^ . ^ . SHEETNQ.:4„y

SU9JECT: Uadatetl Emissions Rim FeedVecksr

Tan9tName Analyte WastePitaxe

241-AY-102 293mCd

241-A1'=102
1255b241-AY402

126Sn
241•AY-102 1291
241-AY-102 234E',s

241-AY-102 1370
241-AY-102137m0a
241-AY• 102 14C

241.AY-702 151Sn:
24I,AY-102152Eu

241-AY-102154Eu241-AY-102155F.u

;fr1-iaY-i02 226sca
241-AY-102 227Ac
241^AY•102228Ra

241.-AY-302 229Th
241-Ak"-I02 231Pa
241,A.Y•102 232Th
241ytY:102 2322.!

247-AY-702233U
241-AY-10223413

241-AT-102235U
241»AY-102 23611
241-AY-102 237149
241-AY-102 238Pu
243-AY-1022380
241=AY•102 239Fu
241-AY-102 240I'u
241-AY-10224IAm
241-AY-102 241Pu

24I-AY-102 242Cm
241-A'k''-102^. 2429u

242-AY-102 243Am

241-AY<102 243Cm

2414.Y-102
244Can.241-tY402

3H

241-AY-10259hii

241-AY•102 60Cn
241-AY,302 63Ni
241-AY-I02 795e

241-AY102 908r
2+E 1-AY-102 90Y

241-AY-102. 93mMs
241-AY,I02 93Zr
241-AY=I02 99Te
241AY-142 AS
-247^AY:102 Al

Sludgc (Solids)

Sludge(Solids)

Sludge(Solids)sinago
(Sollds)

Sludge (Solids)
Sludge(Solids)

Sludgc(Solids)

Sludge(SOlids)
S3udge(Sntids)

S.7udgo(Sulids)

Sludga(5o2ids)
S9udge (Solids)
Sludge(Solids)

Sludge(Soltds)

Sludge (Solids)
sludge:(Solids)
Slndge(Solids)
Sludge{Saliiis}

Sltadge(Solids)

Sludge(Satids)

Sludge (Solids)

Sludge (SOiids)
S1udge (Sot[ds)
Sludge (Solids)
Sludgge(Sol+ds)

Sludge (Solids)

invantery Inventnrq Sasis Density Density

Units Ltnits
4$3E+00 C7 TE 1.62 gfinL

1.55E+00Ci T°& 1.52grmL

2.78P.-01 Ci T13 1.62g1mL

8:43E-03 Cs TC I.62 g1mL
124E+02Ci S I-49 Wml,
I..6IE+05 {'t S 1.48 gfml.

1.53E;115Ci C g1mL

I,74Ii-EtlC, S 1,48gJmL
I.51E+03 Ci 7'E 1.62EJnS.
6a3E-rOlCi TE 1.62g1ittL
6:771?403 Ci S I.4ggfmL

5:33E403 Ci S I.48 gimL

3.64L'ri13i.1 Sr t.6tblml.

.I.29E-02Ci TE 2.62gdmG

3:42E-02Ci TE 5.62ghnL
8.93E-06Ci TF- I61g1mL

3:90F--04 Ci T. 1.62 gtmi,

6:02EA2Ci S 1.56g1mL

2,55E-04Ci B i AS gtinT.
3:7213-06Ci E 1,48gtinl,

i.0413+00Ci 8 1A8gfitl
4:OIE-02Ci E I,48g1mL

7:5512-02Ci E 1 48;gfmL

1.95E4000 S 2:56gJmL

516t402C# S 1.48g7mL

8.00E-01-:Ci I3 1.48k*JmL
1,64E+03 Ci E 1.48 g/mL
335E+02Ci E 1.48gImL

7k2E+03Ci E 1.48 gtmZ.

4A213}}03 Ce E 1,48 g7ML

1A0Ea••01 Ci E 1,48gfmL

4:27E-42Gi k? 1.48gtmL

5,60E-01Ci E i.48g(ntL

1:27E+UOCi E SA8gfm1.

3A3E+01Ci E. 1.48gJml.

731E+00Ci S IASgi'mt.

-I:S0E+02C1 TE 1.62pjmL

5:81E-41Ci TE 1.62 gJmL
I.04E-r04 Ci TE 1,62 SlmL

4:39E-02 Ci 7E L62 glnzG.

5,27E+06 Ci S I:48gimL

5.278+06 Ci C ghnt-

1.70S+00Ci TE 1.62:gJmL

1:98E+00Ci TE 1,62:g/n12:
139E+01Ci S I,4Sgfnil.

2,52E+01kg S I,45gImL

3(87E+04 kg S 1.4S-gInmL

Volume Volume Ceneentratifln C$ncentraktPn iTecayDate
tlnfta Units

S49 kL 5-i3E-03-uCilg Jan 1 2001.12t06A.kI

548 kF, I141i-03uCifg Iad I 200I 12:00AM

548 kL 19513A4uCilg Jan 2 2001 t2:00A64

548ki. 8.96UA6uSStg Jan I200112;00AA9
54$..kL 2.63EAtuCff1; Jan I 2041. 12:00AM
548kL 1.99E402 u4.'1tg Jan Iz002E2:0oAA4

548kl: uCitg Jan 1200112:00AA9
548i.I: 2,ISE-04uCitg Jan 12001 12i00AbX
548kL I.60E+06uC;ilg Jan 12001 12;OOAM
548kL 652E-02uCitg Jan 1 2001 12:00AM
548^kF. 83514+00 .uCVg lan I 200112i0QAM
S48ld.. 6.82E+90uCilg Jan 1 2001..12:00AM

548IJ.- 3:bYE-U6llClfg lanI21AlI-12:WAM

548kL I-37E-05 uCi+g Jan 1200112:00A7H
S48 kL 3,63E-05 uCVg Jan 12001 12:04AM
348kL 7-37E-09 vCifg Jan I 2001;42:00A.vi
548kL 4.15E07uCi/g Jan I 2002 12:00AM
548kL 7.04E-05uCi/g Jen2200112i00AtrI
54$':kL 3,14E-O7uCitg Jan 12001I2:40AM
$48IcL 4-59s--09uCi(g Jan1200I12:00AM:
548kL 1.28E-03uCilg Jan I 2001. }2:00At+9
548ki. 4,95E-05µGilg Ian 12001 12:60AM
549 kL 9.31E'05 uCifg Jan 1200212:00AM
548kL 4,62kF03. uCifg Jsrt 1 200112ip0AM
548kL 548E-01 llGilg Jan I2002>12i00Ab1

54gkL 9.87E-04uCiJg Ian120011Z:00Ak2
548 kL 2.0213+00uCi/g Jan 120011100AM
548kL 438E-01uCiig Jan I 200212:00AM
548 kL 9.40E+fl0uCitg Jan 1200I 12:f10A.M
548k2. 5ASE+WuCitg Jan I 200I12:00AM

548 kL 1,72E-02uCitg Jan t'200112:ORAM

548kL 5.26E-05:uCitg Jan1200t,22:00AM
548kL 6,91E-04YiC'Jg Jan L 200112:OOAitt

948kI: 1.57E-03uC4lg Jan 1`200112:OflAM
548k1, 3.73E-02uCiig Jan 12001 12A0AM
548kS. 9.01 E-03 uCilg Jan1200L^I2:00AM
548kL I,17E-07uCilg JanI206ti2:04AM
548kL 6,17E-04uCi/g Jan 12001 12,OOAM
548'kL 1-I0E401 uCilg JanI200i-12kQ0AM

548 kL 4,67E-05uCilg Jan 12001 12:00Ahf

34S kL 6-50E+43uC7lg Jan 12001 12:OOAM

54$1:L uCitg Jan 1200I12:00A1V€

54$ kL 1.81LOluf.5fg Jau 1200112,00AM

548RL 2,10EA3aCNg JanI2001t2•00AM
548IsL 1.72E-02uCitg 1an 1200112:00AM

548 kL 3.1$E+01 ggFg Jan I 200112!OOAM
548kL 4.87Tit04: uglg :Jan-I.200112i00Atvi



CALCULATtO#H SHEET PROJ cr:EeP_+jze
JO$ Ntl.; 24596

3.iY: S..tlerrir.g CA1C NO. 24590.WTP-104GfRP^j

pA7E: iYA.4102 SHEET REV: QA

SHEET NO.:$1

^3td9dECF: Sd.k.d94@d^.,,nN^H+i^k13k(lFaed VeMo

TsnkAiame Analyte 1F'aste A'hase

241-riY-102 As
247 -etY-102 13
241-AY-102 Ea

24I-AY-162 Be
241-AY-102 13i
241-AY-102 Ca
241-AY-102 Cd
241-A.Y-102 Ce
241-AY-102 Cl
241-AY-102 Co
241-AY-102 Cr
241-AY-102 Cu

241-AY-102F241-AY-102
Fe

24l-AYa102 lig
241-AY±102 K
241-AY-102 i.a

941-AY-1Pt2 I.,i
241-AY-102 Mg
24.1-A7.'-102 Mn
241-AY-102 Mn
241-AY-102 Sda

241-AY,102
Nd241-AY-102NH3
241-AY402 Ni
241-AY-102 N02
241-AY-102 T403
241-AY-102 Oxslate

241-AY-102 Pb
241 AY-102 P04

241-AY-102Pr
2+41-AY402 Ru
241^AY-102Sb
24bAY-102 Sc
241-AY-102 Si
241-AY-102 S04

241-AY-102 Sr
241nAY-102 Te

241-A1'-102 Th
241.A1'402 Ti
241-AY402 TICas

tro3
241-AY-162 TI
241-AY-102 177Y'1?"AL
241-AY-102 V
241-AY-102 Y
241-AY-ID2 Zn

Sludge (Sal(ds}

Sludge(Solida)Sludge
(Solids)

Sludge(Solids)

Sludge (Solids)
Studge (Solids)
Sludge (Solids)
sludge(Solids)

Sludge(Soltds)
Sludge(Salids)

Sludge(3alids)
Sludgo(Selide)

Sludgc(Solids)
Slndge(Sol;ds)

Sludgz(Solids)
Siudge(Sotide)

Inventory aavedtorp

Units
2.09F.+09kg

3.52E+01kg
6.84E+02 kg
2.63EtU0kg

I.52E+02 kg
4.591i+g3 kg
£.03E+02kg

7.13&+02 kg
I.24F.+02kg
2;37E+01kg

1.48E+03kg
2.OIE+02kg
2:49E+02 kg
8:69E+04 kg
1.13E+02kg

5.23Ei 02 kg
1.I2E+03kg

4:34E+01 kg
I.74E+03kg
i:t5E+04kg
9:I7E+00kg
533E+04kg

1:02E+03 kg
1,63E+03kg
2:1iE+t1#kg
5:16E-c01kg
2.911i+01kg
1.77X+03kg

3.52$+03kg

9.04E+U3'kg

3.01E+02kg
4.36E+02.kg
2:38E+0rikg

5:02EA1°kg
1:13E+02kg
1.51E+03kg
2.281?t02kg

9:48E+Olkg
4::53E+02 kg
1.10E+D2kg
5:45E+04kg

]tnais Density Density Volurne Volume C"oncentratMn Concentratio
.:..IInits Units . . . . . Units

1.56g7m1. 54&kL 2ASE+01 ugJg
1.45gtmi. 548kL 4:4433+01ug7g
IA$^mL 548kL 8.61E+02ugjg

ES6gfmL 548 ki. 3.0713+00 ugJg
1545g/miL 54$kL 1.9113+02uglg
t_45gPrnL 548kL 5.781i+03ugtg
1.45gfmL 548kL 1.29E^+02ugtg
1.45 glmL 548kL 8.98E+02ugtg
1.4SgimL 548 kL 1.56E+02 ugfg
I.4Sp'ml. 548^kt. 2.99E+01ug18
1.45,glmL, 548kJ. I.86E+03uglg
1.45:gImL 548kL 2 548+02ugtg
1.45. p/ml. 548 kL 3.13F+02 ugig
1,45.gfmL 548kl 1.09E+05 ugJg,
I.4SgtmL 548Irl.. 1.34E+q2 ug/g
1.45 glmL 548kL 6:58E+02ugig
1.45,g7mL 548kL 1.42E+03ugfg

1.45}AL 546kt $.96E+01 uglg
1,45:.gJtnL 548kL 2.19E+-03ugig
1.45g1mL 548kL 1.45E+44ugJg
1.5G^mL. S4&kL L07E+01uFlg
1.45 gTnd, 54876. 6.7TE+i)4ug/g

I,45gJinl.. 548kL 1.28E+43 uy/g
1.48^mL 548kL 2.01E+03 uP^g
1,45gtmL 548kL 2.65E+03agJB
1:45''$1mL 548kL 6.5012+01ugtg
1.45gjmL 548kL 3,66E+tll:u^g
1.45gtrnT. 549 kL 2.231's+03 ugJB
1.45 g1m1. 548 kl: 4.43E+03 uglg

1.45g/mL 548 kL I34E+04ug/g

3.56gJm1. 548 kL 3.52E+i}2ugJg

1S6gJenL 54$kL 511Eh42:u^g
1.56gJinL 548 kL 2.78H+0Qn^g
2:56gtmL $48'kL 5.87Ed1 uglg
1<45-gin^. $+}ff kL 1.42E+02=pglg

1.45 g1rnL 548 kL 1.9 }E+03 ugt8
1.45g!mL 548:kL 2.88E+Q2ugJg

1:56p/nil. 548kL 1.11E+{2uglg
1.48gfml. 548kL 5.58E+02ugtg
1,45ghnL 548kL 1.38E+02u@jg
1.45gfmL 548 kL 6.86E+04ugtg

SNdga(Srlids) 2,96E+0tlkg S 1.56^mL 548kt 3.46E+40ug18
Sludge(Solids) 2,35E+03kg S 1.45gJnd. S48'k[. 2:96EMY3ug/g

Studge(Solids) 2;98E+01kg S 1,48gtniL 548kL 3.Ys7E+ALugtg

Sludgc(SOlids) 93i1E+01kg S I.$8gfnd. 3^788kL 1.Z1E+02ugFg
Sludge(Sol'rds) I.52H+02kg S 1;45glmY. 548kL 1,9IE^+02ugig

n lAeeay Date

Jan I 20D1.12.00AM
Ian 1.2001 12:00AM
Jan 12001.12:00AM

Jan 1.2001 12:00AM
Jan 1206112:00AM

Jan 12001 i 2:00AInt
Jan 1 2001 T2:00AM

Jan 12001 12:00AM
Ian I 2001 12;00AM
Ian 12M112:00AM
Jan I 200112:00AM
lan t 2001. 12:00AM
Jan 1200.1. 12:00AM

Jan I 2001 12:00AM

Jan 12001 12:00AM
Jan E20011200AM
Jan 12001 12:00AM

Jan 1200172:00.A.M
Jan 1 200112AOAA4
Jan 12001 r12;00A2v4

Jan 12001 12:00AP.S
7an 1200132i00A2,4

Jan 12001 12:00A2vI
Jan I 2001.12:00AM
Jan 1 200112:O0AM

Jan 1 2001#2;00AM
Jan 12001 123!OAM

Jan 12001.12:00AM

Jan 12004 E2:00Atv[

Ian 1200122OOAM
ianI20611200AM
lan 120011200AM
Jan 1 2C30112i00Ab4

Jan 12001 12t00AGS
Jan 1 200112c00AM

Ian 12061 12:00AM

Jan 1200112:O0AM

Jan 12001 12^0A1M
JanI2001t2:00AM
Ian 12001 12:OOAM

3an 12001.UMAM

Jan 1200I 12:0A14i
Jan 12001,12:00AM
3at 1200112:00A2+f
Ian 12001 12:00AM
Ian I 2001 12:00AM



CALCtJLAT[Ohi SHEET

sr:
t7ATE:i^J^4^2

SUBJECT; 4aLi31t?:f^qwsaiwaa Run ^^nVedot

TankName Aaa#gte WastBPhase

241-AY-102 Zr Studga(Solide)
241-AZ-101 106Ru

241-A2-701 113mCd

241-A"L-101 125S&
241-t,:Z-101 126Sn

241-A7-101 1291
241-Ai:r101 134Cs

241-AG101 137Ca
241AZ-I01 137m13a

241-l+7r101 14C
241-A7,101 IS1 3m
241-AZ-101 152Eu

24l-AG-101 t5425U

241-AZ-101 155En
241ltZ-101 226Ea

241-AZ-101 227At
24I•AU01 228Ra

241-A2-101 229'lfi

241-AZ-101 2311'a
241-AZ101 .2327'h
241-AZ-101 23212
241-A$-101 237U
24I-AZ103 234I7

241-P.7,-101 235U

241-AZ-101 23612
241-P1Z-101 237Np

241-AZ«10i 238Pu sludgeillolids)
241-AZ-101 23%U

241=A7,-101 .2399u

241-A7,-101 2401'u

241;XZ-101 241Am
241-AZ-101 241Nu

241-AZ-107 242Cm
241-AZ-10t 242Pu

241-AZ-101 243Am

24I-ti7-101 243Cm
241-AZ-101 244Cm

241-A2;-101 311
241-AZ-101 59Ni

241-.1Z-tOd .60C4
241-AZ-101 63Ni

241-A7,141 795e

741-AZ-101 90Sr
24I-A?^IOt 90Y

241-AZ10t 93mVb
241-rtZd01 93Zr

241,A2.101 °191b

Inverrtory lnveutary

Units
2.86EKtt kg
3:86E+02 Ci
1.93E+03Ci

6:18i"+03 Ci
2_31F+t11 Ci

1:171i-o1 Ci
2:81E+02 Ci

198E-h05 t;'i
2.82R403 Ci
4;72F.-il1Ci

1.60E•+05 C

1,31 E-*62Ci
:35Et04 ti;i
1.74E+04Ci

232E-04Ci
2:61E-03 Ci

3:11E-03Ci
1.94E.06Ci

7.77>r03 Ci
8.12E-03Ci
2.7'3E-02 Ci
1-13E-01 Ci
7:S6E-OtCi

-2:99E-02 Ci
6,37E-02 Ci
1:34E+oi Ci
133E#02Ci
5.4423-01Ci-
1;15E+03Ci
3.46E+02Gi
2e55F.+04Ci
1;02E+04 Ci
2:30E+01Ci
5 35E-02;Ci
5:+}9E+00Ci
3.3611F00Ci
7:53E+OP Ci
4,OSE+W Ci
2:68Et01Ci

1.09&+03 Ci
2:95I#+03 Ci

4.67Ft11 Ci
4.94E+Q5 Ci
4.94E#06 Ci
t.33E+02 Ci
2.35Et02 Ci

G41E401Ci

Pi$4J£CT.j3Pj'_7"^1P

aOSNO,:29M
CALC ND.: d W:PM

SHEET REV:$A

a^HE6TNQ:94 . . . .

Oasis Densitv Aatislty vnfume Volume CnneentratianConcepttgtian

Uttitc Units Units
1.45 gtmL 548 kL 160E+01 ug/g
1.67grmL 173kL i,66I;+4CtuC.ilg

1.51 g(at. 173 kI. 8,96E+00 uCitg
1.68g1mL 173 kL 2.13E+0tuCi/g

1.68g1mL 173k1 7:94E-02uCitg

E 1.51g?mL 173kL 5.40£-04uClg
1.68 g1mL 173 ki. 9.67E-01
1.68g1mL 173kL 1A2E#03uCilg

glmI: 173kL uCiig

1.68gtinL 173kL 1:62E-03uC?g

E 1.51gImL 173 kL 7.42E+02uCi7g

@ 1S1 gdmL 173kL 6.07G-01 uCilg
1:68g7R11. IISI.L 4.63C+01 uf7tg

v.d8g/mL 173kL 600E+01-uCi1g
1.SLS/mL 173kL 1A8E-06 t3Cirg

1.51 g1mL 173 kL 1.21E-05 tiCitg
1.5IglmL 173kL 1.44E-05uCitg

? 7.51gfmL 173kL 897EA9uGifg

.. 1151 gJmG 173kL 3.60E-05uCitg

1,68 g(mL 173 kL 2.79E-05 uCitg
1.6881mL 173k2. 4.53E-65uCUg

1.68gimL 173kL 18911-04uCitg
1.68,gPmL 373kL 2.71fi4)3 uCstg

1.68g7mL 173kL 1.03E04,uCilg.

1..68g/mL 173kL 2.1913-04uCiig
1.68 gJmL 173kL 4.60A-02 uCiJg

I-6$g/mL 17IkL 4.S6"1uC7g

1.68 gtmL 173kL 1.87E-03 uCilg
1,68pJmL 173l;L 195E+tM1vCJg

1.68g1mt: 173kL 1-19E+00uCilg

1.68g1mL 173kL 8.79E+01uCt1g
I.68•gfmL 173kL 3.51E+01nCiJg

1.68g/m.l. 173kt, 7.90E-02ut:ilg

1.68gJmL 173 kL 1.84E-04uC:Jg

1.68 giimL 173kL. 1.86E-02uCiJg

I.6RgtmL 1731cL l.1SE.02uGitg

1-68,gtmL 173kL 2.59E-01 uCVg

L68 g1mL 173 kL 1.39E02uCitg

3 1-51g1mL- 173kL 1.24E-01_uCitg

1.68tAmL 173kR, 3.75E+06uCtg

i t.51gfmL 173kL 137E+01^uCUg

I.67 g(mL 173kL 2.00Jr03 uCi1g

1.68 g1mL 173kI. 1.70P+G4uCitg
gtmL 173kL uCitg

1.51gtmL 173kL 617C.01uCilg.

1.S1 gfmL 173 kL 1,09E*00uCitg
1.68gtmL 173kL 221E-01uCilg

Ifeeay Itate

Jan 1.2001 12:00AM

In I200t 12AH}AM

In 12001 12;00AM
Jan 12001 12:[mAM
Jan 1 206112iOOAM

Jan 1200112;00AM
Jan 1200112AH0AM
!an 12001 12;00AM

Jan 12001 12:00AM
Jan 12001 M00AM

Jun I 200112;00AM

Jan 12E101 12v00Abt
Jan 1 .LW t 12:UUAM

Jan I 200112c00AMJan
1 200112t00+1A4

In I 2001 12:OOAM
Jan 1 200112:OOA1vf

In 1200112:00AM

Jan 12001 12:OOAM
Jan 120017Z:QOANt
Jan 1200112i00Abf

Jan 1-2001 12:OtlAM
Jan 12001.32:00AM

Jan 12001 12:OOAM

Jan 12003.12:00AM



CALCIlLATIt?t+t SHEET
HY: ^ Semmos
DATEt 12?04roz

SU$dECi': U d,algY_m^ggzxng Rwi FeBff UecSar

Tank Name nnslpte Waste PHasc

241-A.Z-101 Ag
241-.1Z-lOt Al
241-AZ-101
As241-A7,70123
241-riZ-10t Be
241-A7,101 Be
241-AZ-10t Bi
241•AZ-107 Cd
241-AZ-10# Ce
241-AZ-101 Cl
24I-;CZ-101 Co

241-AZ. S01 Cr

241-AZ-IOI Cu
241-AZ-101 F
241-AZ-101 Fe
241-A7-101 I;g
241-AZ-14] K
241-A'L101 ...1a

241-AZ'7II1Li241-AZ-tOi
Mg

241-AZA0] Mn
241-AZ-101 Mo
241-A"Z-I41 Na
241-A7,1O1 Nd

241-A2.-t01 Ni
241-A7.^107 N02
241-A2-101 N03
249-AZ•IOt OR
241-AZ•141 bxatete

241-AZ-701 Pb.

241-AZ-101 24l
241-A7,=401 P04

241-AZ-101 Pr

241-A7,-i0t Rb

241-AZ-101 Rh

241-AZ-101 go
241-A2•~I01 Sb

241-AZ+141 Be
241-AZ*101Si
261-IiZ-101 S04

241-AZ101 Sr
241-A7,IO1 Ta
241-AZ-lOt To
241-AZ-101 Tti
241-A2-40t Ti
241-rtiZ-101 TIC as

C03

PPROJEC7; RIIP-WT

dOB NO:: A'.EQ

CAtC NO.: gq64{.7,VTP-M4C:FRP^)

SHEE7 REV: Jt^A

SFIEE7NOSffl

Inventory lnwetftoiy Hasis llensltq Density Volume Volume ConaenYrat;oa Coneenrtation DeeayT)ate

Units Units . .. llclts Uuits . . .
4.88G±41kg S 1.68gImL 173 kL 1.6811+02 uglg Jan 12001 12:00AM
2.61.13394 .kg S 1.68gtm2. 173kL 5:55F+04up1g Jan2200112:00AM
1.73E+01kg S 1:68g/mL 173kL 5.9513+0lupJg Jan1200112:00AM
7.83E+01 kg S 1.68gImL 173kL 2.6913+02ugFg Jan1200122:00AM
1.945+02 kg S 1:68glmL 173 kL 6.6711+02 ug/g Jan 1 2001 12:00AM
2.75$+U0 kg S 1.6$pJmL 173 kL 9.ASE+00 ugJg Jan 12001 12:00AM
1e47E+01kg S t:Sfig(mL 1-73 kL 6.80E+01 ug/g Jaaf 206112:00AM
1;88E+03kg S 1,68 gfmL 273kL 6.491F+03uglg .Jan1200112:00AM
230Hk02k.g S 1,68g1mL 173 kL 7.918+02ug1g Jani204112:O0AM
2.9211±01kg S 1.63 g1mL 1731e1- 1.2311+02 ug/g Jan 12001 22:40A1s2
1:23E+09kg S 2.68gImL 173kL Jan1200112:00A1vC

h64E+02kg S 7.68 g1tnL 173kL Jan 1200112;00AM
6.37Ej-Ol:kg S 1.66gimL 173 kL Jan 12001 12:00AM
1.41 E+03 kg S L68gImL 973 kL Jan 12001 12:OOAM
121E+04kg S I:68 gJmL 173 kL Jan2 2001 12:00AM
5.58E-01kg S 1:68g1rnL 173 kI- . . Jan.12001 12c00A1d
4.565?i)2kg S I.68gJml. 173 kL Jan 12001 12:00AM
4.8513+02kg S 1:68ghnl. I73t;L Jan 2 200111,00AM

1.70E¢02kg S 1.68gFmL 173kL Jan1200112:00AM

1.7813+02kg S 1:68pJtnL 173kL Jaa1200112;00AM
2.8413+02kg S 1.68gimL 173kL JanF2001t2:00AM

113$i0 1 kg S 1.68g1mL 173kL Jan 12001 12:00AM
2.63E+04kg S ....1.68 glmL 173W. Jan1200112:OflAM
5.99E+0Z kg S I k8gtmf, 173kL Jan1200112:00AM

. 137E+03 kg S .1.68 gdrs3. 173kL Jan 1 200I12:00AM

i_10E+04 (cg S I.68ghriL 173kL Jan 12001 12:o0AM
I.03G+44kg 8 1.68 g,7mL 173k2. Jan t 2001 1200AM
239E+03kg S 1.68gJmC 273kL Jan120011200AM
1'.,47E+03k$ S t 68 gtmL 173 kL Jan 12001 32:OOAM
8:5713+01k9 S 1,688/mL 173kL 7an12001 11615A&1
3.74H-04 kg S 1-67gfmL 173kL I.60E-03ug19 JanI200112;OOAM

1 1)6P+02 Tc$ S 2.68 g1snL 173 kL 3.641i+02 ugtg Jan 12001 12:01AM
1:281?+02kg S t.66gtmL 173kL 4:40E+02 ugtg JanS200t12:00Abi
3:74T+Q#jkg 8 1.fi8pJUiL I73kL 1.29E+01 ugfg Jan 12001 .12:00AM.
4:7011+91.kg S 1.68gtmL 173kL t.628+021glg Jan12001.12;00AM
3,79k.+92kg 3 I.68gfmL 173kL t30S4034g Jani2€K}I12:00AM
2:1511+00Srg S 1.68;gJmL I73k1: 7.40E+00 tiavJg Jan1200112:00AM
7.16E+00kg S 1.68gImL 173kL 2.4613+01ugtg Jani2001"t2:O0AM
4;47E+02kg S L68glmL 173kL 1.541i+03ugFg: Jan1200i12:00AM

759E+03k.g 5 1.68ShmL 773kL 2.611:+04uglg Jan120011Z:00AM
9a70+01 kg S 1.66glml, 173 kL 316E,192'.,uglg Jan I 200112:COAM
2:938+00kg S T_6$gJmL 173kL 7.40P+00u¢jg Jan1200112;0i1AM.
236H+01kg S 1.68 273kL 8:14E+03ugtg Jan 7 2001 12;00AM
7.78E-H Oikg S 2.68SJm1. 173kL 2.68E"2uF/g San1200112:00AM
9.62E+00kg S 1.68 gAmL I73kT. 331E+01ta8fg .Fan2200112;00AM
7-$0E+03kg S 7;68gJmL I73kL 450+04ug/g Jan1200112:00AM

Studge{Sul.ids}

SludgG(30lids)

Sliufge (Solids)
SluOge (Sulids)
Sludge sotfds)
Sludge (Solids)
Sludge(Solids)
Siudge.(Solids)
Sludge (Solids)
Slttdge(Sulids)
Sluslge(Solids)

Slvdge(Soiids)
Sludga(Solids)

Siudgi(.Solids)

Studge (Solids)
Slrazlge(Splid.e)

S6u1ge(Solids)
Sludge(Solids)

Sludge(Soiids)

Siudge(Solids)

Sludge(Solids)
Sludgt(Solids)
Sludge(Solids)

Sludge(Solids)Sludge(Sal56s)

SI¢dge(Satids)



CALCULATION SHEET

ev:FM
DATE:,t'^M

SUBJECT: &D0 6910 EmfsgIqM fttm Food Veetoi

TaekNamC Analyte Waste Pltase

241-tRZ-101 T7 S[taltge(Sbiids)

241-AZ-101 UI'OTAL SHtdge(Salids)
241-AZ-101 V Sludge(Snrds)
241-AZ-10i Zn Stqdga(Sotids)
241-AZ-101 Zr Siudge(Sn(ids)
241-AZ-102 10612u Sludge
241-A7,.-102 113mCd Sludge
241-AZ-102 125Sb Sludge
241•AZ-162 1265n Sludge
241,AZ-102 1291 Sludge
241-rtZ-302 i34CS Sludge
241-A"Z-102 137Cs Sludge
241 ^^,.lno:

241=A2,102

^^7^W^a

14C

n1.wa^w .

Sludge

241A7,102 ISISm Studge
241-75Z702 152Eu STi3dgq

241.AZ-102 154Eu Sludge
241-AZ-102 155Pu Sludge

2441-A2-102 226Ru Sludge

241-AZ-102 227Ac Sfudge
241-AZ-102 228Ra Sludge
241-AZA02 224Th Sludge
241-AZ.-1102 2311'a Sludge
241v92402 232Th Stvdge
241-AZ=102 2321J Sttidge
241-A.Z-102 233U Sludge
241-AZ-302 . 234U Sludge
241-AZ402 2351.1 Sludge
741-A;'-502 2361J Sludge
241-AZ302 237Np Sludge
241-AZ-102 238Pu Sludge

241-AZ-:102 238TJ Sludge
241-AZ-102 239Pu Sludge
2i41-AZ-102 240Pu Sludge
241-AZ-102 241t1m Sludge

241-A7r102 241Fu SludBe
241-AZ-102 242Cm Sludge
24t-A7.-102 242Pu Sludge
241•AZ-162 243Am Sludge

241-A2-302 243Cm Sludge
241-rTZ-102 244C5n Sludge

241-AZ-102 3F1 Slpdga

241-A7,-102 59Ni Sludge

241-A7r202 66CA StudgC

241-AZrt02: 63Ni Shs3ge

241-AZ-102 795e Sludge

241-AZ-102 ROSr Sludge

arxosr_cri i3PU-WTP
. .: JOBNn.:ZA^,'1

Caa.C NO.: g.4s9q'm'r.na4 c-fH?^0.1
.. ^ ^ SHEET^^.RE1+: 0A

9flEET NO-: gg

tncantory inventnry $asis tTensitp Uensity VOlnm@ Valume COnzentr4tiDnC6neentCatien DerayDate
Units Units Uaits ' .. Ltaita . ..

1I5E+00kg S 1.68gfmL 773kL Ian 1200.1.12:00AM
1:63E+03kg S 1.68gImL 173kL Jan1200172570A3v1
535E+00 kg S 1,67g1mL 173kL Janf2001>12:QtlAM
2.56E+01k.g S 1.68g)mL 173kL Jan 1200112:00AM
7;85E+03 kg S 2.68 gknL 173kT. Jan 1 2001 12:t70AM
6.21B+02Ci r• 1.42glmL 3+16kL Jan 12001,t2;Q0AM
8.1613+02Ci 1? 1.47g1mt, 3969L Jan1200111,400AM
4.93E+03Ci S 1.4ig7mL 395kL lani2W112:O0AM
12513t01 Ci 1: IA7ge'mE. 396kL Jan 12001 12:00AM
7.40E+00 Ci. E 1.47gImL 396kL Iant20112:00AM
4:47E+tY2C S 1.41g1mL 396tc2. Jan 12001 32:00AM
.492E405Ci 5 1,4Fg1nT. 396kL Jan 1 200112ti00AM
x6tw. n5ni .^'^^ i>6:wi in31 i Zi+Gi:l2:"vfinsV`i

4:80E-01 Cz S 1.41gdmL 396kL Jan12001C2:4UA2it
6,69E+04Ci 14 1.47glml. 396k1. Jan1200111,00AM
5.23E-t01Ci E 1.47gtmL 396911 Jan 1200112:00AM
7.29£Ft03Ci 8 1.41_gtmL 396kL Jan 1.200112:00AM
130E+040 S 1.41. gtm[. 396kL Ian 1200112:OOAM
8:50E-05 Ci li 1.42pfmL 396kL San1200k12:00AM
7;4011-04Ci E 1.4?gtmL 396 kL Jan1200112:00AM

530E•03Ci E 1.47gtqtL 39692. Jan 12001 32:00AM
6:83E-47Ci E 1.47gfnit; 396k1. IAM-OuCilg Jan I 200t 12:00Aivt
1.77E-Q3Ci fi 1.47gdmi,.. 396 ki. Jan1200112:fl0AM
9.83F.-03Ci S IAtigdmL 396.kL JanI2001t2.0kAM
1:07E-02Ci C 1.41gtd[l: 396k1. 1.92E-05uCitg Jan120U1i2.06Advf

4.17E-02C'1 C 1.41pjnfL 396k1, 747E-05uCilg Jan 12061 12:00AM
2:89E+000 C 1.41 g1mL 396kL 5.171;-03uCitg Jan I 200I^:.12:00AM
6.88E-02Ci C 1.-0I,gJmL 396kL 1.23E-04ttCtg 7an12001-:12!0t1AM

1:41E-01 CY C 1.4t gtmL 396,kl: 2.52E-04 uCUg Jan 1200112:00A9r1
1.31E+91Ci S 1.4tgImL 396kt. 2348-02uCiig Jan1200112:00AM
1.79E+02Cf C 1.41irjmL 396kL 3.20E01'.^uCetg Jan 12001 12:00AM
1.1613+00C C 1.41 glrnE. 396k7. 2.0912,033iCilg Jan 1200112:pOAM
I:54ga{S3 Ci C 1.41 gJmS. 396 kG. 2.75E+00 uCilg Ian 12001 12:00AM
4.58E+02Ci. C I.4agfmL 396kL 820E-01uCitg Ian1200112:00A34f
1.88E+04C S i.41 g/ml 396kL 3.361Y+01uCUg Jan 1200112:OOAM

1,3213+04Ci C 1.41 g/mL 396 kL 136E+01utritg Jan 1200112:40AM
6:5213+00 Ci C 141g1mL 396kL 1.17E-02uCilg Jan12401iZ;Q(tAM

bS7&-02Ci C 1.41 glmL 396kL 1.1813-04 u.l'Jg Jan 1200112:00AM
5:6113+00,Ci C C41g1mL 396kI. 1.00E-02-uCilg Jan1200112:00AM
8,39E,41 Ce C 1.11grmL 396k1. 150M3eafi;dg Jan 12001 12:01}AM
4;p811+01Ci C t.4},..pJrm. 316 }:C 7.1JE-02uCiig JanT200112ai'f1rIM

1.22H+01Ci S 1A1gJm9. 396kC. 2.19E-02pCi1g Jan1200112350AHI

1.U7E+01Ci 1? L47gtm1: 396kC. 1.84MuCilg Ian12001.12:00AM

7.80+02Ci S 1.41g/mL 396k1. I.4013+00uCiTg Jan12001f2:00Aiut

1.14&+03CE 11, 1.47 gjnit,. 396kL 2A3E+00 uCltg Janl2002.12dI0eLM
3;51E-01Ci S 1.41 glnil. 396 &1, 6.2915-04uCitg Jan 1 2001.I2i00AM

2.986+06 Ci S 1.4t glmL. .396 kL 5.34P+03uCi)g Jan 1260112:(81AM



CALCtiLAT3QN SHEET PRaaECT: 8PPMTP
^ . ^ . . . Jb8 NO.; ?451Q

6Y:^. r 1^.. tlA.C NO.t$4_a41•A7P.RAdC-FRP-W061

OATE:4 04F0 . .. SHEET REV: QA

SHEETN4.:$,j
61213dCCT' missb s ' QdUppM ^ . .

Tank;Vame ,4eatvte

241-A2-102 90'Y
241-i17102..93mNb
241-AT,,-102 437^
241-AZ•102
B9Te243rAZ-102Ag
241-AZ-102 Al
241-AZ-102 As
241-AZ.102 B
241-AZd02 Be
241-A7-102 Bi
241-AZ-102 Ca

241-A2<102Cd
241-AL.102 Ce
241-A7-102 CI
241-AZ462 CM
241-AZ-002 Co
2A1 AZ102Cr

241-AZ•102 C,
24l-AZrt102. F
241-A7-10ZFe
241-AZ-102 Hg
241-A7,102K
241-AiZ-102... La
241-fiZ-102: Li
241-A7_-102 Mg
241-A7,102
Mn7Al=+1Z-Itt2Mo
241-AZ-102 Na
241-A7:102 Nd
241-A7-102Ni

241 AZ-102 N02

241-A7-102N03

241=AZ-102
Dlt241-AZ.-102{5xatate

241-kZ-102 Pb

2414Z-I02 Pd
241-AZ-102 P04

241-AZ-102 I'r
242=AZ.I02 Itb

241-A7PI02 RI

241-AZ-102. He
241-AZ-102 Sb
241-AZ-102. Sr,

241<AZ-I02 Si
24I=AZ-302..-SCM
243-A.7.-I02Sr
242-AZ-102 To

i4astePriase Inventory Inventory fDasls
Units

Studge

Sludge
Sludge
Sludge
Sludge
Sludge

Sludge
Stuiil,.c

Sludge
Sludge
Sludge

Sludge
tiludge
Sludge
Sludge

Sludge
Sludge

Sludge
Sludge

Sludge

Sludge
Sludge

Sludge

Sludge
Sludge

Sludge
Sludge

Sludge

Sludge
Sludge
Sludge
Sluilge

Sludge

Sludge

Sludge

Sludge
Sludge
3ludge
Sludge

Sludge

Sludge
Sludge
Sludge
Sludge

Sludge
Sludge

Sludge

2:98E+06 C'r
S;25Ei-01 Ci
9:6913+01. Ci
8.99E+91 Ci
2.37E+02 kg
.1.99E+04kg

8.60E+00kg
1:52E+02, kg
L.97E+00kg

2.53E+01kg
6.42E+02 kg

2:7fB+03kg
1.41E+02 kg
9.39E+01kg

5.64E-00 kg
.1.13S+O1 kg

4.56E+02. kg
3.80Et01kg.
4:79E+02kg

2:32r-+04kg

3.33E+-0fl kg
1.51E+03 kg
7.931u+02 kg
1:648+00 kg
T.78E+02kg
5R78E+02kg
2.02E+01 kg

2,67E+04kg
4.90E+02 kg
2A6E+03kg
1.6TE+04 kg

6:87E403kg
2:92E+413-:kg

3;49&>'Q3'kg
2;i1s+02kg
1;62E-+01 kg
6.3tE+02kg
9:27E+01 kg
1-39E+04-kg
9.77E+00kg
4:37E+01kg
9.8$E+0f5 kg
2;74E+{36kg
2.49E+03 kg
7,05E+03 Jul
4.79Lf01 kg
6:53E-01 kg

Ucnsity beekity
Units

gimL

1 A7 gjmI.
I.47 gfmL
1,41 gRnL
1.41g/mI,

1.41 g1mE.

1.41grnil.1.41gtmL

t.41 ghnL
1,4IgfmL
L.AI gJmL

1.41t•Iml:
t.4lglmF,

7.41. ffi`mL
1.4tgtrnL
2:4I gJmL

1.4ig1mL

1.41 gimL
i:41 ghnL

l.kI &^mt
I A1 pjmL
IAIg/mL
1,41gliril.
1-41 glmL
1.41 gtmL
2.41 gtrii[.
1.4tpJniL

1.41 g(mL

1.41 gtmL
1.41gT4td,
I.41gfmL

1,41 ghnG

1.41 g1mL
t.4lj,glmL

Y.41 giml..

IA1 gfniL
1,41gfsnL
I.4ighis2,

1A7 gJmL
1.42WmL

1.41 gJnil.
1,41 g1mL
1-41glmL
1.41 p/mL
2ACgtrrtE.

i.41 gImL
1.41 gtmL

C'otume Yoluoze Cuncentration Coritentmti
Units Units

396k1. uCUg
396kL 899Ed12uCPg
396kL 1.66E•07uCitg
396kL 1.6LE-01uCi/g
396 kl. 4.25E+02uglg
396kL 3.5TH+04ugJg

396 kL

396 kL
396 ki,

396 k1
3961c1
39fi kL

396 kL

396 kL
396kL
396 kt.

396 kL

396 kL

396 kL
396 kL
396 kI,
396 kt.

316kL
396 kL

396kL
396kL
396 kL

396 kL
39&kL
395kL

396kL
396kL

39G kL

396.k1, 2.668+03ugtg .. .

396 kL 4.85E+02 uglg
396kL 2.91E+01ugJg
39613; 1.13Et03 tigtg

396kL 1,66E+02ugtg
3960, 2.49E+00 vgfg
396ki. 1.75$M91ugg
396kL 7.83E+Oinglg
396kL IJ7E+0kug?g
396kL 4.99E+00 ugfg
396kL 4.46E+03 ugfg
396kI,

,
1.26E+0'^tUgfg

396 kL 8.57Ef0S +igtg
396kL I.YiC.+00u;gtg

nn Slecayi#ate

Jati 1 2001 12:00tiM

Jan I 200I 72:00fvhi
3an 12001 1200AIM
Jan 12001. 1200A+M
Jan 7 2001 12:O0AA4
Jan 12001 12:00AM
Jan 1^200I 12:00AM
Jali I2001 12:00AM
Ian12tM)11a:00AM

Jan 1200212:OOAM
Jan 12001 12:00AM
Jan 12001. 12:00A1ut
JanP2001 12:00AM
Jon 12001 12:00AA3
Jan 12001 12:00AM

Jan I2tMl112:00AM

Jan 1.2001 12:00AIvI
Jan 12001 12;00rtM
Jan I200I 12:OOAM
Jan 12001 12:00AM

Jan1 200112:O0AM
Jan 1 2001t2:00AM
Jan 1.2001 1210AM
Jan I 2001.12:00AM
Jan 1206[12:00AM
Jan 12001 12:ri0bM
Jan 12001 12:00AM
Jau 1200!
Jan 12001 .12:00AM
Jan 12001 12:00AM.
Jan 12001 12:fl0AM

Jan 12001 32:tKtAM

Jan 2 2001 12:00AM

Jati 12001":12:00AM
Jsni2101-12:00Ait4

Jan 1200112:00AM

Jan 12001MO0AM
Jan 1 200172s00AM
1aa 1 2001_12:40AM
Jan I 200112:OOAM
Jan 1200112c00A3v1
Jan 12001 12cD0AM
Jan 1 2001 12:00AM
Jan 12001 I2:i}0AII+4
Jan I200112:00AM.
%an 1200112c00AM

Jan 12001 12_ooaM



CALCULATION SHEET PNOJECT;rma^M
. . . . . 7 . JOt1 NO.: 4^w

9Y: Ljisgio CALCN0.: 245W-WTP•M4GFP^OM)Ot

OAT'ESZMAM.

. .

SHEETREV:2A

. .. SiEEfNO.:.g,$
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Tank Name Analyte t';°astePbase Inventory Itiventory $ask Repa4(ty Density Volume Volume Canemtrat2aa Cmnrentrat[on Ctecay 1}ate

Units Units Units Units
241-AZ-102 Te Sludge 1:54E+01 kg S 1.41 g1mL 396ki 2J6E101 Vg?8 Jan 1 200(.12;00AM
241-AZ-102 Th Sludge 8.931'r+01kg S i.4i g'mL 396 kL 1.60fii02ugrg Jan 1200112:00AM
241-A2R102 Ti Sludge 1.06E-HDIkg S 1.43 gimL 396.k1. 1.906i+4tngfg Jan12001I200AM
,241-AZ•102 TICas Sludge 1.94E*04kg S I.41gt[riL 396k1- 3.40Ea64 ugfg Jan12001I2c00AM

. ..
C03

241-AZr1A2 T1 Sludge 6.53FQt kg S 1.41 g(mt. 396 kT. 1I1Et00 uglg tan 12001 12:OOAAd
241-AZr102 UTOTAL Sludge 150E403kg S 1.41g/mi: 396k1. 6.27E+63uglg Fan12001.1100APd.
241-AL142 V Sludge 832E40kg S 1.41g/mL 396 kL I.49Ea41up.Jg tan7200112:00AA4
241-AZ.102 1'f Sludge kg S 1A1 glml. 396kL 8.6611+00uglg Jan1204P 12:00AM
141-A2-102 Y Sludge 3AMOIkg S L41g7rnL 396 kL S.10Er01uglg Jan1200112:l10AM
241•A7-102 7.n Sludge 2:458+41 kg S 1.41gtmL 396 kL 43913+01'lig/g Jan 1 2001 t2:D0AM
241vt2162 Zr 8ludge 3.81E-t03kg S 1.4Ig1mL 396kL 6.83111fl3ug/g 1an1200112:Q0AM
241-C•104 . iV(JKn Jiudge 4:U01:^1T7C:i TS 1:71g1mL 227ki. 1,45Ed0 u0Vg Jan1LUU11Z;UUAR1

241-C-104 19611u Sludge TSOH-05Ci 7`E 1.29gIrnL 89 kL 8:40E-0$uCirg Jan1200112:00Ak1
241-C101 106Au Sludge 0.00E+00Ci 'T'E 1.69gtcnl, 103kL O.OOf+00uCilg 1an1200}1200AM
241-C=104 10611a Sludge 2:04E-06Ci TE 1-29gImL 80 kl. 1A3E-0$vCidg Jan1200712:00AM
24t-C-194 1061tir Sludge 1i6013-04LR M 1A6gFrnL ISOkt 3.66$-07u£idg Jan.3 2001.12:00AM
241-C-104. 106Ru Sludge 4;166i19Ci TS T-49gtmL 332k7. 8.7613-12uGitg Jan12Q0112:00Aht
241-G104 113mC+i Sludge 1.85E+01 Cd M IA6gImL 150kt) 6.5SE-02:eiGJg JanI200112;001vM
241-G104 113fiYCd Sludge 1i6311-II1Ci TS 1:49g1m1, 332kL 3.43E-04uC5fg JanI200if2:CklAAf
241-C-104 113m('.d Sludge 7,56E•02Ci TS t.7fgtmL 227ki, 170E-0$uCJg Jan1200t12:00Ab{
241-C-104 113mCd Sludge 2:36E-01Ci TE 1.29gdrnL 88itL I.10E-03;uCi1g JmtI200132:00AM
241-C-104 I47nrCd Sludge 3:34Ew01Ci ... TB 125g1mL, gRkL I.69B-03uG5fg Jan1200112:OQAA3
241-C-104 I13mCd Sludge 0.0E+40Ci TE 1,69gJnt4 103kL 0:00E+t70uCifg 7an1200t12:06AM..

241-G$04 125Sb Sludge 2.7IIIt01Ci S 1.69g/m1. 130^..kL 1.07Edi1"g. Jan12t}0112.06AZvX
241-C-104 ..: 125Sb Sludge 5:99E+01Ci S 1.6QggmL 332kL I.07E-01 uC31g Jan12001i2:00AM
2414"-104 I25S7i Sludge 4:S0H+0iCi 8 1.69gimC. 227kL I.07E-01 tiCitg Jan12001:'.12:OOAb1
241-C=104 12551r .Sladge 1:59E+01 Ci S 1.69J^mL 88kL I.07E-0I;uC31g Jan 1200I12.00AM
241•C:104 12S-Sb Sludge 1.8613+01 Ci S 1.69 VmL 103 kL I.07E-01 uCitg Jan 1200112.00AM
241-C-104. 125Sb Slus.tge IA413-t01Ci S 1.69(r/ml. $0kL 1.07$-01 ttCitg JanI2001t2:U0AM
141•C-104 1268n Sludge 1_67E;-00 C M 1,46gPm1. 1S0 kL 5.92A-03uCitg Ian1200112:00AM

241-C-104 126Sn Sludge 8.2213-03Ci TS lA9glmL 332;k1. 1.73E-05uCiJg Jan 1200112:60AM

241-C-304 1265n Sludge 2:82E-03Ci TS 1.71 gtmi, 227ki: IA1E-n5 uCi{g Jan 1200112:+70AM
241-C-104 126$n SSudge 7:5$13fi3Ci TH t.29g1ri[, 88:kL 33413A3uCilg 7an1200112:O0ANJ

241-C-104 126Sn Sludge 0;00E+00Ci 3°E 1.69g(mL 103kL 0d10C+40.uCi1g Jart1200112:60A2vt

241-C-104 I26Sn Sludge 2:83L-02Ci TE 1Z5g1mt 80ki, I.43H-04uCi1g Jan12t01t2.'90AM
241-C-104 1291 Sludge 1.15E-01 Ci S 1.69 gfiliL FSM 4:55E-04uCitg Jan 1201)1:.12:OOAA4

241-C-104 1291 Sludge 2.551s-01Ci S I.69gjmL 332kL 4.35E04uCifg ]an1200112:WAA+E

241-G3{tA 1291 Sludge 1.75L-01Ci S 1.69$lml. 227kL 4.55EA4iiCiXg Jan 12001 72''40AM

241;C-104 1291 Sludge 6:77MCi S 1.691,haL 88kL 435E44 uCilg Jan I200I 12:00AM

.241-C-104 1291 Sludge 782E«02 Ci S 1.691glmL 103 kL 4,55E04 nCitg Jan 1200112.0OAIK

241-C-104 1291 Sludge 6;IS9-02Ci S 1.69gtml; 80kL 4.55E-04uGitg Jan1200112:60AM

241-C-104 134Cs Sludge I.21E-02Ci M 1.46gfmL 150kL 4.29E-05uCitg Jati1200112:00ARi

241-C-704 134Cs Sludge 1;98G-04Ci TS 1.49gfmL 332k1. 4.17E-07uCYdg Jat12!#11I2:00AM

241-C-104 13+ICs Sludge 1.0413-03.Ci TS L71 gJm1 227 kL 3,72"6uCi1g Jan 12001 12i00AAS

241-C-104 134Cs Sludge 2021<02Ci TE 1:29g1mL 88-kL 9.441?-OSuCJg Jan I 20DI 12:00AM
241-C'•104 134Cs Sludge 0,00E400Ci TE 1_64g1mL 103 kL 0.00E4,00uCitg Jan1:2001.^12:00An3



CALCULATION SHEET pao:rECr RPP-wm
^ . . ^ . ^ JOB NUs24590 ^.
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TankNamc Ana€ytn 1VastePhase Inv-entory lacentesry Rasts Density Deusity Volume Volume CnneentratioaC^aneentratia
. . . Units ...IInits Units Units

241-C-104 134Ck Sludge 1:14f;.02 0 TE 1.25g1mL 80k1. 5.77E-05 uC#tg
241-C-104 137Cs Sludge 1.46E+04Ci S 1.69gimB: 150k[. A77E^+^01 uCiig
241-C-104 137Ga Sludge 3.24E+04{;i S 1:69^jrnL 332kL 5.77E+01 uCifg
241-C-194 127Ca Sludge 2.21T^.+04 0 S I.S9g/mL 227kL 5.77E+01 uCadg
24I-C-104 137Cs Sludge &57E+03 Ci S L69glmi. 88 kI. 5.77E-t-01 uCidg
241-C-104 137Cs Sludge 1.90Ea04 Ci S 1.G9gtmL 103 kL 5.77E+01uCiJg
241-C-104 137Cs Sludge 7a0E^+03 Ci S P.6Ng1mL 80 kt. 5.77E+01uCilg
241L»102 137nilda Sludge i38E^?{ktCi C g4nL ISOkL uCitg
241-C-104 137m13a Sludge 3.06E+{f4Ci C glm[, 332 kL uCitg
24I-f:-104 137mk3a Sludge 2.09E+04 0 C glmi. 227 kL uCifg
241-C-IR^t 137mHa Sludge S.ITE^}03(7t C: pCml 873kL uCitg
241-C-104 137m6a Sludge 9.49F.+p3Ci C g1mL 103 kL uCitg
241-C-104 137m23a Sludge 7.37F.+03Ci C g/mL g0kt. uCitg
241-C=1D4 14C Sludge 284E.(}ICi S 1,S9FJmL 150kL L12E-03uC3lg
241nC-104 14C Siudge 6,28E-01Ci S 332.kL
241-C-40d 14C Sludge 4:30E-07Ci S 1.69glmL 227kL
241-C-104 14C Sludge 1:67E-0fCi S 1:69^mL &SkI,
241-C•104 14C Sludge 1.45E-01Ci S 1:69g(ml. 103kL
241-C-104 14C Sludge i.51E-t11 Ci S [.69g/mt. 80kl.
241-C-104 TSISnt Sludge 9.23E+03C M 1.46^mL 150kL
241-G104 151Srn Sludge 4.SOi3+p1 C TS 1:49g/mL 332kL
241-C-104 t51Sm Sludge 1:58E+01 Ci T8 1.71glmL 227kL
241-C-104 15ISm Sludge 274E+94Ci TE 1.2QgJmL 88k[..
241-G104 151$m Sludge Q.00E+40Ci TE 1.69gfmL 103 kL
2.41-C:104 IS1Sm Sludge 7.20L+01Ci TE 1.25gimL 80kL
241-C-194 152Eu Sludge 1:81E+OOCi M 1.46gPrnL 150kL
2A1-C-19^7 1S2EU Sludge 6.81E-02Ci IS 1,49gmL 332kL
241-C-104 152EU Sludge 122Fdi1.0 TS T.7IgtmL 227kL
241-C-104 152En Sludge 2.?5Ii-01Ci 7'E 1.29glmL 88kL
241-C-1S)4 152Eu Sludge 0.0t073+00Ci TE t.69g1mL 103kL w)IIJEHioucilg
241-C-304 1S2Eu Sludge I.55E•0€Ci TE f-25g1mL S0k1,.
241-C-104 154Eu Sludge 1,68E+fl2C1 S Y.69g^`mL 150:kL
241-C-104. 154Eu Sludge 3.7d1i+D2Ci S i:69gJml. 332kd.
241-C-104. 154Eu Studge 254E+02 Ci S 1.69ghnL 227kL
241-C-104 154Eu Sludge 9:84E+01 Ci S 1.69gTmL 8$ kL
241-C-HkI 154En Sludge I.€SF.+U2Ci S 1.69gfm1, 103kt,
241-C-104 IS4Eu Sludge 8;9415+01Ci S 1:69gImL 80kL
241-C-104 ISSEu Sludge 1:22E-+02Ci S L49gPml 150kL
241.-C-104 155Ep Shedge 2:73E+02Ci S 1.69gImL 332 k.L
241-G104 155Eu Sludge 8.8&E^^tt2Ci S 1.G9gtmL 227kL
241-C-104 15STu Sludge 7:23E^s41Gi S L69gkhL 8$kv
241=C-104 15SEu Sludge 8A6E+OICi S 1:69yJml, 103kL
241-C-104 €SSEu Sludge fi.57^E}t71Ct S 1s89pjm.i, BQki..
241-C-104 225Ra Sludge $.42E-04Ci M L4figJniL 1501d.
241^-t04 226Ba Sludge 1:16E-06Ci TS 1.49^mL 332kL 2.44E-OI nCt/g
241-C-104 226Ra Sludge .2.98E-07Ci TS 1.73.gtmL 227 kL I.47E-09uCU8
1i11-G104 226Ha Sludge 2.52E-07Ci TE 1.29gtml 88kL i.iBH-t^9uCilg

n Decay Date

3an1200112:00AMJan
12001 12:00AM

Jan 1200132:n0AM

Jan I 206112:0QAM
lan 12041 12:OOAM
Jan 12001 12:EM0AM

Jan I2001 12:OOAM
Jan 1203112t00A1+•1
Jan 12001 12:OOAM
Jan I 2001 12:OOAM
Jan1 2001 12:OOAM
)an12001 12:OOA.45
lan12001 I2:OOAM

Jan 1200112c00AA3
Jan3 2001 1200AM
Jan7 200172:DOAM
Jan 12001 12:00AM
Jan 1 200112;OQAM
Jan €2001.12:00AM
Jan 12001 12MAM
Jan1200132;00AA{Jan

1 2001.12:00AM
Jan €200112:ii0AM

Jan 1200112:WAM
Jan 12001.12o00AM

Jan120DI12;00P.AtJaat
1200112:DOAMJan
120G1 12:00AM

Jan 1200I.12:40AM
Ian 12001 12:04AM

Jan 12091 12:00AM

Jan 12001 12:00AM
Jan 12001 12:OOAM
Jan 12001 12:00AM
Tan1 2001 12:00AM
Jan 12001 12:00AM
Jan 12001 12:00AM

dsn 12001 1`2i00AM
Ian 12001.12:00Ah3Jan

12IX01: 12:OOAM
Jan12001f2:00AM
Iaa 1 2001d2.^WAM

3an1 200112:00A`M7an
12001 12:00.AMI

Jan 12001.12:00AM.
Jan 1200112:0(5AM

Jaxi €:2fl01 12:00AM.
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CALC N6.: 245%'.t^.'TP-1ddCrFl2ROq401

..DATE:t d... . SHEETREV:¢a . .. . .

. .. . SHEETNO.iigp

SU&IEL`Y° ijpJ}yitCH 1:m7^ao3 Ruh KoeC Vector

TanR''•4'al8e AHala+le waStePlia8B InVBntHT}' 1nYCRt9T4 11nS13 11E{t81tp 11FnSity VOIYnte Y8111Ine ^ORCEHtf9f1HE^4nCCH11`^Yiiln Z!¢CpY11flt0

trnlts Units Unies IIn3t3
241-C;104 226Ra Sludge O.tWE'{It1Ci 7E. 1.69g1mY.: 103kI< 0,00E+60uCdg JanE200112:00AM
241-C-104 22611a Studge 5:43E-0ei 9'E i.2SgjmL 80kL 2,7413-05uCi'g Jan1200112:00AM
241-C-104 227.Ac Sludge I.20E+piCi M 1_4s;gfmL 250kL 4.26h`-02uCilg 1an1206t12:00AM
241wC-104 227Ac Sludge 7.94Gd16Ci TS 1.49ghnL 332M. 1.67F,-08 uCitg Jaa120Q112;00AM
241-C-104 227Ac Sludge 4:$3E-02Ci TS 1.71gfmL. 227kL 1.73E44uCftg Jan1200112:00AM
2414n404 227Aa Studgo 11$7E•06Ci TE 4.29gImL 88kL 8.71M 2rCllg Jarr1200112i00AM
241-Cd04 227Ac Sludge 000E400Ci TE 1.69gTRn1 103k1. O.ti013+00uCilg Jan1200f92:00AM
24.1-C-104. ..227Ae Sludge 9.68E403Ci TE 1.25 g1riil. 84kL 4.8914-01uC'i!g Jan12001I2:04AM
241•C404 228Re Sludge 3,84Cro000 M 1.46g1H4. 15tTkL 1:36E-02uCilg Jan 1200112:{lQAM
241-C-104 228Ra Sludge 4.6913-11Ci TS 1 .44g1m1, 332kL 9_88E-14uCUg Jan 120Q112:00AM
241^C-104 228Ra Sludge 7:32E-03Ci is 131 gfmL 227 kL 2,62E-05uCitg Jsn 1200112:00AJv1.
241•C-104 228Ra Siudge 6.03E-1 iCi TE 2.29grmL 88k1. 181E-13uCitg Jan 1 2001 12:06AM
241^-.•1U4 220R3 JlllilgC VUUL°TVUCI IG 1.69ghl1L IV3kL VANBTVVti\,.I%g )2nlbUU1IL:Utf\tVl

241-C-104 2281ta Sludge 1.87Et0ICi 'CG 1,25ghni. $4kL 9.4513-02uCilg Jan 1200112;00AM
241-C=104 229Th Sludge S:S311-02Ci M 1,45g7mL 150kL 3,0213-04u0tg JaR1200112;Q0AM
2441•C-104 229Th Sludge 1.61t;-USCi TS 2.44yfmL 332kL 3.40E4 1uCtlg ]an1200132:00AM
241-C-104 229T1i. Sludge 6.511i-03Ci TS 1.71 gfrnL 227 kL 2.331r05uCitg Jan 12001 12:OOAM
241^304 2297h Slutge 1,15M8Ci TE 1.24gfmL 88 kL 5.38E-11uG5fg Jan120Dt12:00AM.
241-C-104 2293h Sludge 0:0011+04Ci TF 1.69g'mt. I03kL 0A0E+{POuCilg Ianm1200112:00r1M
241-C-104 229T"h Sludge ..$.4913-01Ci Tl? 1.25gImL 80kL 4:29E.03uCilg Jaa12IX4112:OOAM

241-C-304 2311'a Sludge 2:16Et01 Ci M 1.46g1mL 150 kL 7.66E-02uCUg Jan 1200112::00AM

241-C•104 23tPa Sludge 1,52E-0SCi TS 1.49gfmL 332kL 320E08u0tg Jan120Q112:00AM
241-C-104 2311'a.. Sludge 651E•02Ci. TS 1.71 glmL 227 kL 2.33E-04uGitg Jan 12001 k2:OPAD4
241-C-104 2311'a Sludge 4:071i-06£i TE 129gJmT. 88kL I.901?-08uCi;g 1aR1200112^ODAM
241-C=104 211Pa Sludge 0 00E+00Ci TB 1.69g9m1. 103kT. 0.00Ea00uCilg .Faa1200112:00AM

243-C-104 2111'a Sludge 2A8E-W2Ci '1H 1.23gJmL 80 kL 1.10E-+00uciJg lanI200112iO?Ab2
241-C-104 2321'h Sludge 8.54E-01Ci S 1.69glriil. SSOkL 3i37E•03uCitg Jan1200212:00AM

241-C•104. 2J2Th Sludge 1.89Es00Ci S 1.69gtinL 332kL 3.37H-03uCifg Jan 1200112i00AM

241-C-104 232'[ Sludge 11911100 Ci 8 1.64gtmL 227 kL 3.37F-03uCifg Jan 1200122:00AA3.

242•C-104 232Ch Sludge 5:01E-01Cii S 1.69gImL 88kL 3.37E-03uCibg Jan1200172:00A:M

241-C-104 232Tis Sludge 5:87E-01Ci 8 1.69g1rnL 103k1. 337&03uCilg Jan1200112:00AIvF

241-C404 2329`h Sludge 4:5613>O1Gti S 1.69g1mL 80 kL 3.37E-03uCifg Jan 120101 12:06AM

.241-C-104. 232U Sludge 23813+00 Gi C 1.69;gfinL 130 kl- 1,13EdIZuG51g Jan 1200112:00AA1

241-C-104' 232tf Sludge 1_03Ed14Ci TS I.49gJitiL 332kI. 2.16E-07uC3tg Jan'12®01'12:00AM

241-C-104 232U Sludge 1:0913A2Ci 1'S 1.71 gjnmL 227kL 3.90E-05uCUg Jan 12001 12:06hAh

241•C-104 2-12it Sludge 6:69E-044 TE 119 g1inL 8$kL 112E-06uCitg Jan 12001 12:00AiM

241fi.104 232U Sludge 9.47E-K0Ci TE 1.69gitril 1037tL 6A0E{12uC"ilg JaR1200112i04Ab4

241-C-104 . 232t2 Sludge 7.A913+{iOCi T13 1,25g/ntL 801c1, 3J8E-02uCifg Jan 1200a 12:00AM

241-C-104 233iJ Sludga 63213+01CS S 1.69g1mL ISOkL 2.491d-01uCilg Jan120Q112:09fuF1

241-C-104 233U Sludge 1,40E+02Ci S 1.69gtmL 3321cL 2.49E-01uCiJg Jan12tJ0112:QUAM

241-C-104 2331) Sludge 9.57E+01C1 S 1.69glmL 227kL 2.49$-OIuC9lg Jan12IXIIt2:00A3tid

241-C-I04 233U Sludge 331E+01Ci S 1.69g1mL 88k1. 2.49EO1 uCilg Jan2200112:WAM

242•G104 231U Sludge 4:30101Ci S 1.69g1mL 103kL 2491FOf isCilg 3an 1200I12:OQAlv1

241-C:-104 233iP Sludge 3.37&-r01Ci S 1.69gImL 80kL 149L-01uCilg Jan1200112:O0AM

241-C•104 234U Sludge 3:18fi+04Ci S 1.69 gJinL 150kL 116E-02uClg JanI2Q01;12i00P.h9.

241-C-104 234U Sludge 7,049+00 Ci S 1.69gtmL 332:kL 126E-02uCitg Jan 12001 12:00AA9

241-C-104 234iJ Sludge 411E+00-Ci S 1;69glmL 227-kL 1.26E-02.uCitg Jan1200I:12^00AM
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$Y, E_Bertlos CACC NQ: 2459p-NlTp-MOG-FRR-OOROf

DATE: 1004102 gHEET REV: LA

SNEE7Nt5.:n01

^$U^JEC7; y . ^iqo„ ibny Rnn F9atl VacWr . . .

'FankNama ti.nalyte Waste Phase lnventory luveutotw ltesis ilensity Density Valume Ynlurnc Concentrat3tin Cnuaeatration DecayDa#e
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241^C-104 234ti Sludge 2.87E+00 Ci S 1.62g/utL 88 kL 1,26F-02vCitg Jan [2001 1210AM
241-C-104 234U Sludge 2_18E+230Ci S 1.69gJmL 103kL 1.26E-02nCitg Ian1200122:{1DAM
241-C-104 234t1 Sludge I:708+00 Ci S 1.69gimL 80k1. 1:26H•02uCztg Ian S 2001.12:40AM
24I-tt-104 235U Sludge 1.40Hi 01Ci S L69gtmL 227kL 3.64E-04uCfJg Iau1204112s00AM
241-C-104 235U Sludge SA1E-02Ci S 1.69g1fiL 88kL 3.64E.04 uCilg Jan1200ii2i00ATe1
241-C'-104 235U Sludge 6.34E-02 Ci S 1.69gjmL 163 kl. 3.64F.-04 uCitg Jan I200122:00AM
241-C-I04 235U Sludge 4.9212-02LS S 1:69g1mL 80kL 164E-04vCitg Ian1200112:00AM
24i-C-104 233U Sludge 4.235-02 0 S 1.69 g1mL 150 kL 3.64E-04. uCitg Jan 12007 Y2:00AM

241-C-104 23513 Sludge 2.048-01Ci S 1:69g1mL 332kL 3.64F.-04uCiJg Jan12001t2:00AM
24i-C-104 236U Studge I.05E-01Ci S 1.69glmL 150kL 4.13EA4uCitg Jan22001]2:00AM
241-C-104 236U Sludge 2.32E-01 Ci S 1.64g1mL 332kL 4,13E-04uCilg Jan120D112i00AM
241-C-104 236U. Sludge 1,5913-02Ci S 1,69g1mL 227kL 4.I3E-04uCtfg Jan3200112:00AM
241-C-104 236U Sludge 6-14P.-42Ci S f.64glmi> 88k1. 4.13E-04uCiTg Jan 12001 12:OOAM
.242•C-104. . 236t1 Sludge 7:19E-02Ci S 1:64g7mL 103kl. 4.13U04uCilg Ian12001.12:00AM
241-C-104 236U Sludge 5586-02Ci S 1,69g1iaL 80kL 4,1313-04uCitg Jau1200112:00AM
241-C404 237Np Sludge 6:721"s02Ci S 1 .69gtmL 150kL 2.65&03uCifg Jan1200112:OTtAM
241-G104 237ti`g Sludge lA9L'+{t14Ci S 1fi9&E, 332kL 2.65E-03UciJg Ian120(t112:GOAM
241-C7204 237SEp Sludge 3A211+00 Ci S 5:69p/mL 227kL 165E-03aCitg Jan12d0112:00AM
241-C-194. .2377dp Sludge 3N11-01Ci S 1.69p,{mT. 88 kL 2.65E-03uCidg Jani20Q112:00AM
241-C-104 237Pdp. Sludge 4:6IE-9LCi S 1.69gtmG 103kL 2-65E-03uCitg Jani2D01i2:00AM
241-C104 237Np Sludge 3.58E-01Ci S 1.69g7mL $0kL 2.65E-03uCUg Jan220p1f2c0ur1M
242-C-104 238Pu Sludge 3.48E+01Ci C 1.69gtm, 154kL 6,lOfi-62uLtilg Ian1200[12;b0AM
241-G-104 2381'ee Sludgc 7.21F+01Ci C 1.69g1mL 332kL 6.10E-02uC$g JanI200112i00AM
241-C•104 238PU Sludge 5:27Bt01 Ci C 1:69 gfmL 2271:L 6.101;-02 uCi1g Jan 120G112:00AM
241-C-104 238Ya Sludge 2.0413+02Ci C L69g1mL 89 kL 6.10E-02uCilg Jan1200112:00AM
241-C-104 238PU Sludge 2:39F+01Ci C 1:59g1m;. 103kL 670F-0ZuCi/g Jan1200t 12:00AM
241-C-104 238Pu Sludge 1.86E+01Gi C 1.69gImL 80 kL GIOF-02uCifg Jan 12001 12i00Alvf
241.-C.104 2381J Sludgc 1_$9E+00Ci S 1-63gIntI-, IS0 kl. 7.08B-O3uC'rtg Ian1200112i00AM
241-C^104 .238U Stutlge 3.97E+00Ci S 1.69pjmL 332kL 7.08E-03uCiJg Jan12001I2:OOA2v1
241-C-104 238U Slus7ge 2.7213+00 Ci S 1:69gfml: 227kL 7.08F-03uC1lg Jan I 200112:00AM
241-C-104 238U Sludge 1.058-tUQCi S 1.69: ghnl 8$kL 7.08E-03uCidg JanI2001 12:00AM
241-C,104 238U S(udge 1:2313+00Ci S

.
1,69gImL 703k1. 7.08P,-03td:itg Ianf2002:f2:00AM

241':-C404 .2380 Sludge 9.57F;OtCi S 1.69gjm2: S9kS. 7-08Edi3LCitg Jan12001k2i00AF+f
24I-C-104 2391'u Sludge 8:38E+65 Ci C 1.69 g/mL 150 kL 2.42F+00 tiCiJg Jan 12001 12:40AM
241-C-104 234Pa Sludge 1,85fi+03Ci C 1:69yTmL 332kL 1-4211+00ICiIg Jant200112:O0AaLi

Ii1--C-204 239Pu Sludge 1;27E+03Ci C 1.69gtmL 227 kL 1-42E+00uCifg Jun t 2001I2:00AM
241-C-104. 239Pu Sludge 4:91S+02Ci C 1,69gYmL. 8$kL 1,4211+04uCilg Ian1200112i00AM

241-C-304 2391'u Shtdge 5:75E+02C1 C 1;69g1mL 103kL 1:4213+00i1Citg Jan1200112:00A[rt

2A1-C-104 239PU Sludge 4i47E+02Ci C 1:69gTmL 84kL 1.42E,tO0uCidg Jan 12001 12:00AM
241-C-104 240Pu Sludge 1,65E+62Ci C 1;69g?ml, ISbkl. 279E•Ol::.uCitg Jant200112:00AM

241-C-104 240PU Studge 3i6513+02Ci C 2;69gItnL 332kL 2.79E-01uCi1g Jant2iX2112:60tSM

241-C-104 246Pu Studge 2;491~}{2Ci C 1,69gJriit. 227kI, 2.79E-01 uCStg Jan12001t2aI0AM
24bC-t04 290IW 5ludge %67E+01Ci C 1,69p,faeL 88kL 279E-01nCUg Jan12007T2:d0AM
241-C-104 240Pu Sludge 1:13E+02Ci C 1,69g/nil. I03kL 179&-01uCilg Jan12-00112:00Atrf

241-C-104 24kPU Sludge 8,795+01 Ci C 1;69 gfmL 80k[. 1798-(Jl uCitg Jan 1200112:OOAM
241-G-I04 241Am Sludge 93111+02Ci E 2J69gtmL 150kL 3.83fi+00 uCSIg Ian1210112:0DAM

241-C-104 241Am Sludge, 2:ISE+430 H L69^glviL 332 'kL 183E+OOuCiIg 3an.2200112:00.r1M
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241-C-104 241Am Sludge 1.47E+03Ci E 1,69gImL 227kt: 3:83E+00uCilg

241-C>104 241Am Sludge 5.70E+02Ci E 1.69grmi. RgkL 3.83E+O0 uCi;g

241-C-104 241 Rm sludge 6,67E+02 Ci E 1_64gred, 103 kL 3.83Et00uCT/g

241•C-104 24If+m Sludge 5:18H402Ci E I,69g1ml. 80kL 3:83E+O0 uCitg

241-C-104 241Pu Sludge 2:26E+03 Ci IF I-69g(rnL I50 ki. 8.9223?110uCitg

241-C-104 241Pu Sludge 5.0013t03Ci F 1.69pjmL 332kt. 8.92E+00uCitg

241^C-104 241IV Sludge 3.42Et03Ci E L64g(mL 227kL ffi92Er00uCUg

241-C-104 2411'u Sludge I33E303Ci E 1.69gfinL 98k1. 8.92E+00uCi1g

241-0104 241Pn Sludge 1.55E+03Ci E 1.69gtmT: 103kL 8!32E+00 uCitg

241-C-104 24IPu sludge f.21E+03Ci F 1.69gtmL 80kL 8:92E+OOuCUg

241-C•104 242Cm Studga $.23Ed11 Ci C 1.69g/m1 15UkL 3.52E-04uC3/g

241-C-1.04 242Cm sludge 1.82E400Ci C 1.641,NinL 332kL 3.52E-04uC'tJg

241-C-I04 242Cm sludge 1:25t+Ut3t;;i. C 2,69gtmL 21t-0. 1.52E-04u0fg

241-C-104 242Cm Sludge 4.83E-01 C`i C 1.69gfmL 88k.L 3.52Et4uCilg

241-C-104 242Cm Sludge S.65E-OI0 C 1,69glniL 103 kL 3.52E-O4, uCilg

241-C=114 242Cm Sludge 439E-01 Ci C I.69g/mi: S€fkl, 3.52E-04uCi/g

241.C-104 242Pu Sludge 532E-03 Ci C 1:69 pfvrL 88 kL 2.46E-05 uCi/g

241-C104 242Pu Sludge 9_97E-03Ci C 1.69g.jmL 103ki. 2.468•05uCitg

241-C-104 2421'u Sludge 7:7611-03Ci C 1;64gtmL 80icL 2.46E-OSnC11g

241-C-104 242Pu Sludge 1R5E-02C C 1.69glmL ISM 2.46E•05uCtg

241-ird04 242Pu Sludge 3:21"2Ci C 1.69g(aiL 372k1. 146E-05uCilg

241-C;104 242i'u Sludge 2:20E02C€ C 1.69gJmt- 227 kL 2.46E-05uCi(g

241-C404 243Arts Sludge 417E-02Ce C 1.69gtmL I50 kL 2.00E-05uCt`g

241.C404 243Am Sludge 2:061:-01Ci C 1.69ghnL 332kL 2.00E-05 uCifg

241-C-104 243Am Sludge 722F.-02Ci C 1.69gJmL 227kL 2.00E05uCi1g

24I-C-1114 243Am Sludge 2:8012-02Ci C 1.69;gfinL. 88k1,. 2.DOE-OSuCJg

241-C-104 243Am Siudge 3:2&E-02Ci C 1.69gimL 103k3. 2.00S-05 uC51g

241-C-104 243Am Sludge 2.55E-02Ci C 1,69gImL &ttkL 2.008-05uGti1g

242-C-104 243Cm Sludge 6.60E-02Ci C 1,65$1mL 150kL 3.07E-05 uCilg

241-C=1Q4 243Cm Sludge 1?46E-01Ci C 1-69g/mL 332kt. 3.071:-05uC.`iJg

241.C•104 247Cm Studge 9:99F.%t12Ci C 1.69glmL 22TkL 3.67E-0SuCitg

241-C-104 243Cm Sludge 3-87E-02Ci C 1.69g/mL 88kL 3.R7E^-05uCifg

241=C.104 243Cm Sludge 433E-02Ci C 1-69ip^mL 103kT- 3.07E-05uCUg

241-C-104 243Cm Sludge 352E-02Ct C 1.69glmL SOkL 3.07USuCitg

241-G104 244Cm Sludge 2.30E-t00t_`[ C 1.69gImT, 150kL 1.14E,p3uCtlg

241•C•204 244Cm sludge 5.09Ea01) Ci C 1.69gtmL 332kL 1.14E-03uCitg

241-C-104 244Crn Sludge 3'48E+fWCi C 1.69gtmL 227 kt. 1.1411-03iICi/g

241-C-104 244Cm Sludge 235F+OOCi C 1.69g/mL 88kL 1. 14EA3uCitg

241-C-104 244Cm Sludge 158E+OOCi C I.69:gJmL. 103kL 1.14E-03uCitg

241-C-104 244Cm Sludge 1:23E+00Cz C 1-69-gPmL gDkL 1.14M3uCifg

742-C-104 314 Sludge 8.59E+OOCi 8 2.69gtznl. ESOk1. 3.39E-02uCiJg

241-C.104 3Tf Sludge L90Et01Ci S 1.69gtmi. 332k1, 139E-02uCilg

241-C•104 311 Sludge 1.30E+01Ci S 1.69-.-.glrnT. 227 k[. 3.39F-02uCVg

241-C-144 321 Sludge 5:04E+00 Ci S 3.69glmL 88 kL 139F-02 uC{fg

241-C-104 3fi Sludge 5.941EtO0 Ci S 1.69-g1mL 103kL 3.39E-42uCitg

241-C=104 31d Sludge 4.SSE+OOCi S 1.69grnL 80kL 139E-02uCi/g

241-C-104 59P3i Sludge 4.5SE+O0 CS M IRd-g7mL 150 kL 2.61E-02uCilg

Decay Date

}an 12001 12AN9AM

Jan 12001 12:tN}AM

Jan 12001 12:00AM

3an.12001 120OAhf

In 7 2001 12:00AM
Jxn 1 2001 12:00AM

Jan 12061 12:OOAM

Ian a 2001:12:ooAM
Jan 12001 12:ooAM
Jan 12001 12c0OARf
Jan 12001 12:90Ah4
Jsn I 200112:09AM
Jsn 12001 110nM
aan 1 200112:04fs.M

Jan 1200112;00AM

Jan I 2001 12:00AM

Jan I 200112:OOAbf

Jan 1200112:a1Ar.2
Jan 12001 12:00AA4.
Jan t 200112:00A7v1

Jun 12001 1200AM

8an1200112:00AM
San t 200I 12:00At,i

Jan 12001 12:00AM
Jen 1 2001 32:00Ak1

Jan 12001^13:00AM
Ian I200112iLqAR4
Jaa.12001 32:00Ahi
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OniEs
241-C-104 59Ni

242-C.10459Ni

241-C-104 59Ne
24I-C-104 59Ni
241-C-104 59Ni
241•C-104 60Co
?AI-C-144 60Cb
242-C-104 60Co
241.Ca04 60Co
241^C•104 60Co
241-C°204 60Co
241•C-104 631\4
241-C-104 63N1
241-C-104 63Ni
241-C-104 63Ni
241-C.104 .63N1

241-C-104 63N1
241-C-104 795e

241-C-104 795e
241-C-104 79Se

241-C:104 .793a
241-C-104 .798e
241-G104 19Se
241-C-104 40Si
241-Ci104 susr
241-C-104 9uSr

241»C-104 905t

247-C-104 9125r
241-C;-104 905z
241-C-104 90Y
241-G104. 90Y
241-C-104 90Y

241-C-€04 90Y

241-0-104
90Y241-010490'4

7.41-C-104 93nNb
241-C404 93mtdb

241-C-104 93mNb
241-C-10+1 93mNb
241-C-104 93mNh

241-C-104 93niNb
241-G104 93Td

241-C-104 93Zr
2424.:-104 937r

241-GE04 932r

24I-Gx404 93Zr
241-C-104 93'Lr

Sludge
Sludge

Sludge

Sludge
Sludge
Sludge

Sludge
Sludge

Sludge

Sludge
Sludge

Sludge
Sludge.

Sludge
Sludge

Sludge

Sludge
Sludge
Slvilge

Sludge
Sludge
Sludge

Sludge

Sludge
Sludge
Sludge

Sludge
Sludge
Sludge

Sludge
Sludge

Sludge
Sludge

Sludge
Sludge

Sludge
Sludge

sindge.
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge

1.77E-02 Cr
5.87F.A3 Cl
5:50E-fi3 Ci
ff.00E+00 Ci
0:00E+00 Ci
4.16Ei-01 Ci
9.201i+01 Ci
6.29&u01Ci

2.44T?+oltl

2,8511--01 Ci
2.22E+01 Ci
4.26E+02Ci
1.6111t00 Ci

5.59E-01 Ci
5.48E.61 Ci
0.tt0Ek40 Ci
a.001i+0o Ct
9.81E-01 Cl
2.:176+00 Ci
9.48fi+0p Ci
5:7623•02 Ci
6.741r.01 Ci
5:23E-01 Ci
7.41&+04 Ci
tMl;+05 Cl
1:1213405Ci
435E+04Ci
5.iS9Et04 Ci

3.951i+04 C1
7.41fi+04Ci

1s64H+fSSC4
1:12E+05 Ci
4;35E+-04 Ci
5;091?+040

3 95B+04 Ci
9,63E+00 Ci

5:32&02Ci
3.76E-02 C
4.33E•02.C5
0.00E+tI0 Ci
i.561i-01 CS
1.13E+01Ci

b.22C-02 Ci

2,17E-02u
s;54E-02 Ci
0.00E,i10 Ci
2.00E-01 Ci

PROJECT: RPP-Wl`P

a®grla::29f^z
CALC N4.: 24594-'NTP-M4S.-ERp^.1

$HEETftEV:QA

SHEETNO.:/43

IDaais 1lensity Ylensity Votume Volume Concentradion Conceniration
[inits i}niES 1lniis

1:49ghid^, 332k1: 3.7311-05uCitg

1.71 gtmL 227ki 2.IOE-05 uCi(g
1.29g1mI. 88 kL 2.57E-05 uCilg

1:69glmL 103 kL 0.O0Ha00uCitg
1.25 Wmi. 80kL 0.00EW0 uCtilg
1.69 g1mL 1501d. 1.64E-01 uCYlg
1C69 g/mJ.. 332 kI. 1.6411-01 uCi/g
1:69gJmL 227IkL I.641S41 uCllg

1.69 g/m2- 88 kL 1.64E-01 uCilg

1.69 glmf. 103kL I.6413-01uCitg

1:69gi'mL $0k1: L6413-01 aCi/g
1.45g/m2. 150 kL 1.52E+OOat°ilg

I.A9 gfmL 332 kL 3.3913-03nCi1g

1.71g/mL 227kI. 2.00E-173uCilg
1Z9gtmL 88kI. 2.551i+03uCilg
1.69 glmL 103kl. 0:001?+00. uCitg
1.23 g1mL 80 kL 0.00E#00 uCi1g

1.69p,7aH. I50irt 3.8713-03ucitg
1.69glml. 332kL 3.87E-03uCidg

2,69 glmt: 227kt. 3 87E-03 uCiig
1.69glmt, 88 kL 3.871>-03 uCilg

1.64gJmL 103 kL 3.87&03uCUg
1.69glmL 80kL 3.87"3uCitg
1.69glmL 150kL 2.92E+02uCi/g
1.69gtmt. 332kL 2.921i+02uCi/g

1.69 Well, 227 KL 2.92E+02 uCi/g
1.69gtn71. 89 kL 2.921i+02 uCi/g

1.69g1mL 103k1. 2.921:+02uCi(g
1.69gtmL 80k1: 2.92E+02uCitg

gflrii, 150. kL nCitg
g/mL 332 k1. uCilg
gAmL 227kL uCitg
gfmL 88 kL uCilg

g!mL 103kL ...uCi7g
g7m1.. 80kC u'itg

1.46g1mL I50kL 3.4112,02uCJg
1.49g1mL 332kL 1.12E-04.uCVg
1.71g7mt: 227 kl, 6.30E-0SaCitg

129g(mt. 88kI. 2.02&O4 uCitg

1.69 ghnL 103. kL 0.00E+00 uCitg

1.25g/mL BQkL 7.89E:04uCitg
tA6g!>zyL. 150IcL 4.01F.02uC'rtg

1.49gfmL 332 k1 1.3113-04uCig
1.71 gtml, 227k1. 7.761:-05 uCitg
1.29gfmL 88kL 2.58E-04 uCiJg
1.69g/mC. 10511. O.OOR-t00 uCVg
1:25gJtit2. 80kL 1.01E-03 uCJg

Decay Date

Sau 1 2th1I 12:OOAM

Jan I 200112:00Ah4
Jon1200112:00AM

Jan 1200172:00AM

Jan 12001 12:00AM
Jan 12001
I2i00M4Jan12i0D

f2i00AM
7an 1200112!00AMJan

1 200112:00AM

Jani 2001 12:O0AM
Jan12001 12:00AM
Jani 200111:00AM
Jan 1 2001 12:00AM
Jan 1 200112:00AM
Jan 1_2001 12i00Alvf

Jan 12001. 1200AM
Jan I 2001 1'2:00AM

In 1 200112:00AM
Jan 1.200112:00AM

Jan I 2001.12:00AM
Jan12001 12:00AM
Jan,i200112i00AM
lan 12001i2:00AMlan
1200112:00tt44Jan

12001 12:00AM
Jan I 20Q1.12:00AM
Jan 1.2001.12:00AM
Jan 1 2001.I210A1S3

Jan t2001 d2:00AM

Jan 1200112:00AM
Jan I 200112:Sk0AM
Jan 12001 12:00AM
Jan i 200112iWAM

Jan 1205112i00AMJan
1200112:00AM

Jan 1200112:00AM

Jan I 200112:00AM
Jan 1 200122:04AM

Jan 12001 12:00.aM
Jan 1 2001}2;00A7r2
Jan 12001 12:09AM
Ian 1 200112:00AM
Jan 12001 I2:00AM
Ian! 2001^ 12:00AM
Jan 12001 12:00AM
Jan 1.2001 12:00)tM
Jan22001.12:00AM



GALCULATE®N SHEET aaa, cr:&LIP-WC
.roe rao.:'^B

BY: F-tlgrr,lak CALG NO,: 24591l-4YtP-,yAC-PRP.t76401

DAT612104.'.02. SHEETREV:6A___....._.. .......

SHEET NO.: M
SUBJEGT: t,^,gd.ated Emiss{mix Run Feee Vectar

Tank Name Analyte Wasta Phase Inventory laventory
UnFts

241^G-104 99Tc Sludge 817E+00Ci

241-C'-104 99Ta Sludge 1.96E+01Ci
241-C-104 99Tc Sludge 1.34E+01 Ci
241-C-104 99Tc Sludge 5.2113+O0Ci

241-C-104 99Tc Sludge 6.09E+00 GS
241-C-104 997b Sludge 4.73Et0OGi

241•G104 Ag sludge 8:62Ed01kg

241-C:-104 Ag Sludge 9.4811+Dikg.

241-C-104 Ag Sludge 3.588+02kg

241-C-104 Ag Sludge 2A4EI02kg

.241-C-604 Ag Sludge 1.1113+02kg
241.t;.104 Ag Sludge 1:62$+02kg
241-G•1+24 Al Sludge 1i38}hh047tg

241-C-104 Al Sludge 3:0513+44k'g
241-C-104 At Sludge 2A9Fi+04kg

241-C-104 At Sludge 8_0913M3kg

241-C.10.4 Al Sludge 9:47E+03kg

241G-t64 At Sludge 736fit03kg

241-C-104 As Sludge 3.97E+60 kg

241-C-104 As sludge 1;6511+01kg

241d;.=104 As Sludge 4.37E+00kg

241-G104. As Sludge 5.12E+II6kg

241-C-104 As Sludge 7,4511+40kg

241•C-104 As Sludge 1;1311+41kg

243-C-104 H Sludge 4:07E+02 kg

241-G-164 H Sludgc 4;15E+42 kg

241-C-104 13 Sludge 23411+42 kg

241-G-104 B Sludge 2.46E+02kg

241-C-104 B Sludge 1.8811+02jkg

241-C-144 6 Sludge 1.61B+02kg

241-(;-104 Ba Sludge 1,20B+01 kg ^
241-C•104 Be Sludge 1:.55E+01kg

241-C.104 Ita Sludge 2.25I3+01kg

241-G-I04 Be sludge 1:32E+01kg

241-C-104 Be sludge 4.998t01kg

241-C-104 Be Sludge 3,41£1+01.-:kg

241-C-104 Be sludge 3:1IH+00kg

241-C-104 Be Sludge I:29Et01k$

24I-C•104 Be Sludge 3.42EiilOkg

241-C-104 Be Sludge 4.01E+OOkg

241-GI04 Be Sludge 8:83F+00 kg

241.C-104. Be Sludge 5:84E+6t#kg

241-C-104 Bi Siudge 1,11S+41ki;

241-G104 Bl Sludge 4.31E+00kg

241`-C-104 Ili sludge 5,05E+O0kg

241-GI04 I;i Sludge 3.92E+00kg

242-G104 Bi Sluilge 7.35fi400kg

Baxis Ilen5lty Dens{ty Volume VoIume Concentration C'onaentiation

UnIts IInits Undts
1.69 gJmL I50 kL 3.50B-II2uC"ilg
1.69SimL 332kL 33413-02uCitg
1.69gdmL 227kL 3.50E-02uCitg

1.69 glmL 88 kL 3.54E-02 uGitg

3:.69.glmL 103 kL 3.54E-02.nCi/g
1,69g1mi- 84kL 3.501s02uCitg
1.69gImL $OkL 6.37E+02ugjg

1.69gfmL 88kL 6.37E+02ugfg

10) g1mL 332kL 637E342ugig
1.69 gimI. 227 kL 6.37E+02ug1g

1.69glmL 103kL 6.37EH02ugJg
1:69gJmL 150kL
2.69pfmL 150 k1-

f.69ghriL 332kL
1.69gImL 227kL
1-69g1mL 881cL
1.69gjmL 103kL
1-69g1mL 80kL

2.69gfmL 80kL

1.69gIniL 332kL

1.fthmL 88kL
1.69g1mL 143kL

1,69glmL 150k1
I.69gtmi. 227kL

1.69 gJmL 332kL
1.69ghnT. 227kL

1.69g;mL 150kL

1.69g1m1; "kL

1,69 g!'mC. 103 kT..

1.69gImL 88kL

1.69rjmL 80icL
l.69gImL 103kL
1.69gtmL ISOkL

1.69g(mL 88kL

1.69 pJiriL 332,kL

1.69glu>T. 227 kL

I.69gtmL $0kL

1:69glmL 332 kL
1.69gImL gBkL

1:6$g1mL 103kL

1:69g1mL 227 kL 230E+01ugtg

1:64gJmL SSOkL 2.30E+01ugtg

1,69 gjtnL 227 kL 2.90E+91 ug18

1,69gImL 88kL 2-90E+01ugfg

1.69g1mL . 103kL 290B+OIugtB

1.69 g/rn1. 80 kL 2:90E41 ug/g
1-:69g7mL 1S0 kL 2:90E401ugtg

Decay 17ate

Jan 12001 12:00AM

Jan 1 2001 12:00AM
Jan 1 2001 12c00'AM

Jan 1204112:4oAM
Jaat 12001120AM
Jan 1 200112:00AM

Jan 1 200112i00AM

Jan 1200112.00AM
Jan I 2001 t2:0oAM
Jan 1 206112:00AM

Jan 12001 12:U6AM
Jan 12001 12;OOAM
Jan 1 200112;tM1AM

Jan 1200112:tNtAM

Jan 1 200112:00AM

Jan 1 200112:fHI3M
Jan 1 2901 72;OOAM
Jan 1 200112.60AM

Jan 1 2001. 12:00AM

Jan I 2001 1.2t00Aav1

Jan 12001 12:(diAM

Jan 12001 72.00'r1M

Jan I 2001 l2:00AM

Jan 12001 12:00AM
Jan I 2001 €2:t10A.M

Jan 1 2001 I2:£10fiM

Jan 12001I2i00ftM

Jan 1200112:00Ahi

Jan 1 2001 t2:00e1M

Jan 12001 12M.4M

Jan 12001 12;0QAlti1

Jan I 2001 72;p0AM
Jan i 2001 t2cLFDAM

Jan 12001 12:OOAM

Jan t 2001I240AP:1

Jan 1200112;OUA.M

Jaa 1200112:OOAM

Jan 12001 12:WANi

Jxn I 2001 12:QOAM

Jan S 2.f1Q1:12:0ffAM

Jan 12001 -12:0©AAd

Jan 1 200132:00AM

Jan 12001=12:00AAQ

Jan 2MI2i00AM

Jan 1.200112:00AM
'Jan 12061-12:o0AM
Jan-12001 12:00AM



CALCULATION SHEET as aeCe: RPPwTP
JOB NCt.: 24M

BY: E Bertios CALC NO.: 24690-tNYRM4GFRP-WO01

lJATE;iZMM SNFETREV;QIJSHEET
Nt9.:14`a

SU6JECF: tlQAated Emiss`rona ttun Fead Vettor

TankT7srue Analyte 1VastePNate Inventory Tnventorp Ha.eis

. . . Units
242fi-104 Bi Sludge 1.63E#01kg
241-G104 Ca Sludge 4.57E+02 kg
241-C-204 Ca Sludge 1.01Et03kg

241-C-104 Ca Sludge 6,91Et02kg
241-C-.104 Ca Sludge 2,68E+02 kg
241-C-I04 Ca Sludge 3:14E+02kg
241•C•104 Ca 8tudge 2:44E+02kg
741=C-104 Cd Sludge 148E+02kg
241•C-204 Cd Sludge 9.22E+91kg
241-C404 Cd Sludge 1:08E+{}2kg

241-C-104 Cd Sludge 1:5'1E442kg

241-C-104 Cd Sludge E:38E+01kg
247-C:104 Cd Sludge 2.38E+02kg

241^C-104 Ce Sludge 7ASE+00kg
247-C-i04 Ce Sludge 2..641:401.kg
241-C-104 Ce Sludge 2.40E+01kg
241-C-104 Ce Sludge 6.37E+OOkg

241-C-104 Ce Sludge 1.99E+01 kg
241-Cd04 Ce Sludge 5.79E+fl0kg

241-C-104 Cl Sludge 122E+02kg

241-C-104 CI Sludge 2.71E4-02kg
241-Cr904 C) Sludge 1:85E+02kg
241-C•204 Cl Sludge 7.19E+01kg

241-C-104 Cl Sludge 8A3E+01kg

241•C104 C3 Sludge 6.53E+01icg

241-C-104 CN Sludge 7.0711t00kg

241-C•104. CY Sludge 1.70E+00 kg

241-C-104 CN Sludge 2.19E+00kg

241-C-t04 CN Sludge 3:19E400kg

241-C-104 CN 5ludge 4.83E+00kg
241-C404 CV Sludge 1.87.U'+00kg

241-C-104 Co Sludge $36E-01::kg

241-C-104 Co Sludge 7:96E-01kg

241-C-104 Co' Sludge 3;30E+00 kg

241-C-104 Co Sludge 1.02E+90kg

241-C-104 Co Sludge 22611400 kg

241-C-104 Co Sludge L.49E'00kg

241*C-100. Cr Sludge 2.24E+02kg

241-C-104 Or Sludge 4:95Et02kg

242-C•104 Cr Sludge 3.:38E+02kg

241-C404 Cr Sludge 1..31E+02 kg

241-C-104 Cr Sludge L53E+02kg

241-C•704. Cr Sludge 1.19E+02 kg

241-G104 Cu Sludge 1.41E+01kg

2+I1-C-304 Cu Sludge L20E*91kg

241-G404 Cu Sludge t.09E401kg

241-C-104 Cu Sludge 2:05E+01 kg

Uenslty Density Volume Volume Concentration Concentrxtkon
Units Units tfnits

2.69g?mt, 332kL 2.90E+01ugJg
1.69gtmL i50kL 2:80E+03uglg
1.69 gtmL 332 kL 1:80E+03ug/g
1.69gtmL 227 kL 1:80E+03u8J8

1.69 glmL 8$ kL I.SOE•t03 ugtg

1.69 g7mL. 103. kl. 1,80E+03 ug/g
1.69 glmL 80 kL i.80E+i33ug'g
1;69g1mL 332 kG 6.20E+02ua^g

1.698/mL 88 kL 6.20E+02ug1g
1fi9gind. 103 ki. .6.20E+02 ugjg
1.69 ghmL 150 kL 6.20E-102ugig
1.69pJmL 80kL 6:20E+02ug/g

1.69gimF. 227 kL 6.20E+02ug1g

1,69gImL 103 kL 4.28E+01uglg

1.69gjmL 227ki. 4.29E+01ugjg

1 k4gGnL 332 kL 4,28E401ug1g
1.69 glmL 88 kL 4.28E+01 uglg
L69 gtmL 150kL 4.28fi+01 uglg.
1.69gfmL 80kt. 4.28E+01 ug(g
7:69g1mL I50 kL 4.83E+92 ugtg

1.69gJnff. 332kL 4.83F,+02ug/g
1.69g/mL 227kL 4.83E+02ug/g
1:69pJmL 88kL 4.83E+02ug/g

1;69pjmL 103kL 4.83E+02ugdg'

1.69gtmL 90kL 4.83E+02ug(8

1.69g1mL 332kL 1.26E+01ugdg
1,69g1mt. 80 kL 1.26E+01aglg
1-69 pJtnl. 103 kL 2.26E+01 ug/g
1.69gtmL 150 kL I.26Ea-01ugIS
1.69g1m.1. 227 kL 1.26E+01ugffg

1:69gtmL S8kL 1,26E+Olugtg
1.69gimL 88kL 5.89E+00u8lg

1.69 gJml. 80;kL 5.89E+00ug1g

1:64}+1mL 332kL 5.89E+00up,lg

1:.&&gfmL 103kL 5.89E+00 usig
1.69g/m.L 227,kL 5.89E+00ugtg
1.695/mL 150 kL 5.89E+OOugtg

1-69glmL 150 kL 8.82E-x02 upJg
1.69gtrnL 332kL 8.82E+02ugtg
1.69gtmL 227kL 8.82E+02 ug/g
1.69 gJmi. 88 kl. 8.82E+02 ug?g
1,64g1niL 103kL 8-8213+02 ug/g
1.69ghnl. 80kL 8.82E+02 ugtg
1.69gfmL 103kL g.O8E+01 ug/g
1:69ghn7. 88kL d.081:+?TI ugfg
1,69FfmL 80kL 8.08E+61 ugtg

1.69 gtmL 25OkL 8.08E+41 ug!g

llecsv Date

Jan 1200! 12:00AM
Ian 12001 12!00AM

Jan.12001 12;00fiM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 1 2{N}! 1200fiM
Jant 200112:t10AM
Jan 1200112!OOAM1
Jan 12001 12:00AM
Janl 200112=00AM

Jan 1200112:00AM
Jan 1 200112i0DhM
Jan 1200112.06AM
Jan I200112i00AM

Jan I 2001 12;00AM
7an I200112A0AM

Jan.1240112:00AM

Jan 1200112:00AM
Jan 1200112:00AM
Jan 2 26t1112:00AAi

Jan 1200112:00AM
Jan 1200I12,00AM
Jan 12001 12a00AM

Jan 120011100AM

Jan 12001.12:00AMJan
1 200112:OOAM

Jan 12180112:6H0A3ti

Jan L 200112:00AM
Jan 1200112:00A1N
Jan 1 2001 12:60AM
Jan 12001 12:OOA3vf

Jan 12001.12;00AM

Iua 12001 12,00i1M

Jan1200112;00AMJan
I 2001 12,00AT;9

Jan 1200112:00AM

Jan 12001 12;00AM
Jan 1 2041'.12:00AM

Jan 12001 1100AAf
Jan 12001 12:QOAM

Jan 1.200112:OOAM
Jan 12001 12:00AM
Iani 2001 12:00AM
Jan L.200112:OOAM
Jax1 2001 12:00AM
Jan I 200t 12MAM



CALCULATION SHEET ¢RaJECT:9eE--VOP
. . .. . JO8PA4,:24590

HY: E 9k.R+4? CRLC NO.r 2C590-V.`FP-M4CFR"GUOQ1
ISA't'E:1 R1u02. SHEE7 REV: gA

S1IEE7idd.: "0
SJ9.lEGT: Uwiatee Emiss&3nsRao Paa,tl Vaefor

'IatlkName knal}Me tYuatePhase Inveniory Inventory Basls Aenai#3• henslky Volume Yalume Caneenfretlon CtlnoenCration 17ebay17ate
i;nits 13qi4t Units Uaifs

741^C-104 Cu Sludge 415314h01kg S I.69gImL 332k1- 8,08E+0.1 ugg Jaa1.200112:00AM
241-C-104 Cu Sludge 3.10E+01 kg S I,69gtml. 227 kL 8.08E+0I ug/g 7anI200I12;00AM
241-C=I04 F Sludge 529E403kg S 1.69g{mL ISO kL 2.09Ea04tallig Jan1206112:0DAM
241-C-104 F Sludge 13713-}44kg S 1.69gtml: 332 kL 2.09E+04ugtg Jan I200112:00Ah4
241-C-104 F Sludge $:0113+03kg S 1.69gAmL 227kL 2,09E404uglg Jan1200112:00AM
243 ,C-104 F Sludge 11 tB103 kg S 1.69gfmL 88 k1. 2,09F+04ug/g Jan 1 2001 12:00AM
241-C-104 1= Sludge 3;64E+03$g S L64kJmL 103 kL 2,09E+04ug1g Jan1200113;00AM
241-C-104 F Sludge 2.82E+03kg S 1:69gimL 80kL 2.09EM94ug/g 7an1200t12:00AM
241-C-104 Fe Sludge 4:22E+03kg S 1.69gJmL 150kL 1.67H+94ugtg Jan12N^1l2•OOAM
241-C-104 Fe Sludge 9;341?+03kg S 1-69g3mL 332kL 1 .67E+04ygfg Jan1.200112e40AM.
241^C404 Fe Sludge 6:39E+03k8 S I,69g1mL 227kI: I.67E404ugtg Jan12tM112:00Ai,4
2474C-104 Fe Sludge 2.48$k03kg S I-69gimL 8$ kt,

S

1,67E994uglg Jan 1.200312i00AM
OAfnin^l
----

C-,.+. C1.-3_..
u.ugc.r,

9Y'h°rn5'_
<.zv^wa.e^

°
o

.a6_e_t
e,arvuw

°at.
iv^w

..rt,-,,..e.
r:wnriowugeg

...,'n°.....n.....
Iutrtwirt:wttin^

241•C-704 FG Sludge 2:25E+03kg S 1.69gmL 80kL I.67E'A4uglg San1200112:00AM
241-C-I04 1lg Sludge I,43E4-01 kg S 1,69¢.JmL ISOkL 4.06E+01ug/g Jan1200112;00AM
24I-C+104 Hg Sludge 2:28E+01kg S L69glmL 332&L 406H+01ug7g Jan12001I2:00AM
241-C-I04 Flg Sludge 1:56E+01 kg S 1.69g1mL 227kL 4.06E+01ugtg Jan 1200112;Q0AM
241-C-104. Hg Sludge 05E+00kg S 1,69g/mL 88kL 4.06E+01ugjg Jan12001t2:00AM
241-C-104 1{g Sludge 7,08E+00 kg S 169gfmL 103kt. 4.06E+0I*g )an1200122:00AM
24I-C-I04 ITS Sludge 530E4,00kg S 1 fi9ghnL 80kL 4.06E+01ugtg Jan 12001 . 12:00AM
241-C'-104 K Sludge 2{04E+02 kg S 1,69 gJmt. 150 kL 8.04E+02ugtg Jan F 2001J2:Q0AhI
241-C-104 K SNdge 4.3 1I;+02kg S 1,69glntL 332kL 8.04E+42;uglg Jan1200Y12:00AA4
241-C-104 K Sltircige 3109Fs+02 kg S 1,69gtnil. 227: kL 8.04E#2, ugtg Jan 1 200112:00Atel
241-C-104 K Sludge 1;201's+02kg S 1.69glmL 88kL 8.04&t02ug/g 7an1200I12'.00AM
241-C-104 K Studge It40E+42kg S 1.69g!rceL 103kL 8:04E+02-..ugtg Jan1200112:p0AM
241-C-104 K Sliulge 1.09E+02kg S 1,69 gfmL 80kL 804E+02ugtg Jan1200Ii2:00AM
241-C-104 La Sludge 7A52i+00 kg S 1.69g1mL €50kL 190M1ugXg Jan12(ql12:00AM
241•C404 La Sludge 1,65E+01kg S 1-69gfmL 332kL 2.94E+Olugfg Jart1200712:0t)AM
241-C-104 La Sludge 1,1311s09kg S 1S9gtrnL 227 kL 294E+01tieg Jan12001T2S0UA141
241-C-104 La Sludge 4;37E+OOkg S 1.69.g1tnL 89 kL 2.94fi+41ug/g Jan1200112:p0AM
241rCy104 La Sludge 9_l1$+00 kg S 1,69pfmL 103 kL 2941d+01 uglg Jan 120017ZM00Ald
241-G104 La Sludge 3,97E+00 kg S I.69kJmi.. 80k1, 2-9413+01iWg Jan12001i2.00AM

241-C-104 Li Sludge 4,25E-01kg S 1,69pfmL 150kL 3:65E+00 ugtg Iani2tl01E2:00AM
241-C-104 Li Sludge 4.93E01kg S 1,69gfmL SOkL 3,69fi+e0 upJg Jan1200I12:40AM
241^C-104. Li Sludge 5,43E-01kg S 1,69gtmI. 88k1: 3.65E4d10ugtg Janl20tl1F2.OGAM

241-C-104 Li Sludge 2:05E+00 kg S 1.69g/mL 332 kL 3,65,Cr+00ugtg Jan12001a2:04AT>2

241-G-144 Li Sludge 1:40E-HI0 kg S 1,69g1uU: 227kL 3.65Ef40 vgtg JaaI200112:00AM
241-C-104 Li Sludge 635E-01kg S t,69:gJm1. 103kL 3.65B+O9 ugdg Jan l 2001I2:00A1vT

241-C-104 Mg Sludge 1.85E+01kg S 1-6981niL 88kL 114E+02ugtg dan1200112:00AM
24I-C-104 Mg Sludge 3:15E+41kg S 1,69gtm1: 150kL 1.24E+42ugrg Jaa12001k2:00AM
241-G-104 Mg Sludge 4.77E+41 kg S . 1,698JmL 227kL 4,24E+02ugJg Jan 12001 I2:00AM
241-C-104 Mg Sludge 1:68E+01kg S 7:69g/snL 80kL I,24E+02ugtg IanI200112:{l4AM
241-C-104 Mg Sludge 698E+01kg S 1b4gJmJ. 332kL 1,24E402upJg Jan1200112:00AM

241-C-104 Mg Sludge 2.17E+01kg S 1.69JVmL 103kL 1:24E+02 ugtg Jan 12001 12:OQAM
241-C-.104 Mn Sludge I.4D71i+03:kg S 1,69gfml. 150kL 424E+43ugtg Jan1200112:00AM

241-C-104 Mn Studge 2;3$Ea-03 kg 5 L69gtmL 332kL 4:24E+03ugJg 1an1 200112:OOAM
241-C-104 Mn Sludge I,6213-103kg S 1,69g1mL 227kL 4.24?+03:ngtg Jan.12001-I2:00AM



CALCULATION SHEET PaOJECT: PRP
. . . . . . . . .. dbBNb.:24680

BY: LligKrpqg CALCNQ.:2459&d'TP-M4C-fiRP-0OOOt

bAl°ErL2104M SHEETt7EY:pA

SHEET NCJ.: f97

SUBJECT- unaatw3 Em'^sans t2wyEep^ Vgclor

TaukName Analyte WastePhasa Inventory Inventury BasIs

Units
241-C•104 Ma Sludge 6.30E+02 kg

241^G204 Mn Sludge 7.37?+02kg
241-G404 Mn Sludge 5.735+02 kg.
241-C;-104 7,40 Sludge 8.14fi+00 kg
241-C-104 Mo Sludge 368E+00kg
241-C-104 Mo Sludge 1.96H+00kg
241-C-704 MO Sludge 2-I6E+00kg
241-C-104 Mo 8lssdge 556E+00kg
241-C-104 M.o Sludge 2.52E+00 kg
241-C-104 Na Sludge 2.738+04kg
241-C-I04 Na . Sludge 6.03L•+04kg
247-C-104 Na Sludge 4.12I31+04kg

241-C-104 Na Sludge 1:60E+04 kg
241-G-104 Na Sludge 1.87E+04kg
241>G-104 Na Sludge 1.45E+0Akg
241-C•104 Nd Sludge 2.48E+01kg

241-C-I04 Nd- Sludge 8,72E+00kg
241-C•104 Nd Sludge 3 .62L+01 kg
241-C-104 Nd Sludge 9.50E+00kg
241•C404 Nd Sludge i,L2E+0Ikg
241-C-104 Nd $ludge I.64E+01kg

241-C-144. NH3. Sludge 2.25E+02 k.g
241-G'-104: - Ni Sludge 4.p3E+02kg

241-C-ill4 Ni Sludge 8,92E402kg

241-C-104 Ni Siudge b:10E+02kg

242-C-104 Ni Sludge 2.361+021tg
247-C-I04 Ni Sludge 2:77E°W2kg

241•C-104 Ni Sludge 2.ISE402kg

241fi-104. NiT2 Sludge 53913+03kg

241-C-I04 AatI2 Sludge 1.24E+04kg

241-C-104 N02 Siudge 8A6E+03kg

241aC;-104 N02 Sludgk 3:28E403kg

241=C-104. N02 Sludge 3.84E+03 kg
241-C-104 7Q02 Sludp 2:98E+03kg

241-G104 N03 Sludge 100E+03kg

241-C-104 PI03 Sludge 6,63E+47kg
241-C,104 N03 Sludge 4.53E+03kg

241^C-104 N03 Sludge 1.76E+03kg

241-C-104 N03 Sludge 2.06E+03 kg

241-C-104 N()3 Sludge 3-bO1I+03kg

241-CJI04 Onalate Sludge 5.04E+02kg

241•G-104 C3xalale Sludge 1.90E+03kg
241-C-104 Oxalate Sludge 4.58E+02kg

241-C-104 Oxalate . Sludge 5,90E+02 kg

241=C-104 tlxalatc Siudgr 1.30E+03kg

241-C-104 Qxalate Studge 8.59&+02kg

241-C:104 Pb Sludge 1:94H+02kg

Density Density
TTaits

1.b9 p/mY»
1:69gJmL

7.69ghnL
1:69gImL
a.69gJmL

1:69. g1mL

I-69 pJmL
1.S2g7inl-
1.69gfmL

1-69 glmL
1-G99gTmL

1.69 g7mL

1.69SIrziL
1.69 g/mL
1.69 g/mL

1;69glsnL
1-.ts9tmL
1.69g1mL

1.69gfmL
1.89 ginmL

f-.G9PImL
I.b9 pJmL
i.69 g&nL

1.69 glmL
1.69g1t,nL

1,69gJmlr
i:69 gtmL

Volume Volume Cuncentrmtion Ceneentration
tla8#s Unlte

88kL 4.24E+03 ug/g
103 k1. 4.2413+03ugtg
80kt 4.248+03uglg

332kL 1.45E+01ugfg
150 kL 1.45E+01 ug/g
SOkL 7,45E+Olugtg

88kL 1:45E+01 ug/g
227 kL 1.4515+07 ug/g

103 kz. 1:451;+01 agrg
150 kl.
332kY.
227 kL

88 kL

103 kL
80 kL

227 kL
B0kL

332 kL
88 kL
i03 kL
150kL

15ukL
f50kL

332 ki:

227 kL

88kL
d43kL
80k1

150.kt

332kL 2:20E+04 ugtg
227kL 2.20E+04ulijg
88 kd. 2:20E+04ugtg

103kL 2:20E+04ug+g
80kL 2.20E+04ug/g

150kL L18E+04ugfg

332kL I.18E+94ugtg
227kL 1.ISE+Q4ug1g
88kl. 1.18E+04up/g

103 kL 1,18E+04up/g

$0kL 1.1811+O4 ug/g
dSkL 3.39E+03ugig

33ikL 3.39E+03upJg
80IcL 3.39E+03 ug/g
103kI, 339Ea43u,gtg
227-kL 3,39E+43. ngrg
150 kL 3.398+03 ugd&

227kL 5.05E+02ug1g

TSetsy Date

Jan12001 12:00AM
Jan 12001 12:OOAM

Jan 12001 12:90AM
San 12001 12:ODAM
Jan 1 200112;00AM

Jan 12001 12:00AM

Jan 12001 12:00AM
Jan 1.200I12;00AT.3
Jan 1200112i00AM
Jan 12001 12:ODAM
Jan 1 2001 12:p0AM

Jan 1 200172:OOAM
Jan 1 200112:00AM
Jan I 2001 12:00AM
Jan 1200112:00AM
Jan 12001 12:00AM

Ian i2001 12:00A43
Jan 12001 12:00AM
Jan 1 200112:noRM
Jan 12001 12:WAM
Jan 12001 12:00AM
Jan 12001 12:00AM

Jan 12001 12:00AM
Ian 12001 ]2:00Atvf
Jan 12001 12:00AM
Jan I 200112:00AM
Jan 1 2100112.00AM
Jan 12001 I2:00AM
Ian 1200112JHIlAM

Jan I 2001. 12:00AM
Jan 12001 12:OOAM
Jan 1 2MI12:OOAM
3an 12001I2:00AM

Jan 1200112:00ANt
Jen 1200112:OOAM

Ian 1:2M112:OOAM

!an 12001.12:00AM
Jan I200I 12:00AM

Jan12001:1240A?vTtan
12001 12:06AM

7en 12001 12:00AM
Ian 12001 12:00AM
Jan 12001 12:O0AM

Jant 2001. 12;00AM
San I.240112:00AM

Ian 12001.I2:00Ab9
Jan 12001 12:O0AM



CALCULATION SHEET PaaeCr: RPP-wTP
J08 P'0.:Z4M

BY: E@qdpg CAtC NO.: 24880-WTP4MGfRP•Ot)Q04

OATE::I2fMt¢2 . .. SHEET 7tEV:4LA

StiEETNO.;24$

SIIFUE+CTU 31EdCSIH5410 tI5FIC`tiCCCdVCC70t . . . . . . .

. . . .TankA4ame

. . .

Analytr

.

ST'astePtiasa 3uventltry tnventory

. . .

SasRs Density AJehsitjt Volnme Volume Concenlratian0'oncentration DecayDzte

Units ttnits Ueit5 TSntte
. .241-C-104 Pb Sludge 7.SIE+01 kg S 1.69g/mL 88 kL 5.05E+02uglg Jan 12001 12:40AM .

241-C-.104 Pb Sludge 8;792+01 kg S 1-69glmL 103kL 5.03E+02ugtg Jan 1 200112:1DAM - - '
241=C-104 Pb Sludge 6:83E+01kg S 1.69g)mL BDkL 5.OSE+02ugfg Jan1200112s00AAR

241-C^104 Pb Sludge t.28ii+02kg S 1.69gJmL 150k1, 5.05E+02ugJg Jan12001I2:00A@.1

241-C-104 Pb Sludge 2:83E+02kg S 1.69gfmL 332kC. 5.05E+02ugtg Jan1200112-00AM

24I-C-104 P04 Sludge 4;91Et02kg S 1.69gtmL 15ffkL 1,94E+03uglg Jan 12001t2i06AM
241^C-104 P04 Sludge 1.09E-k03 kg S 1,69glmL 332 kL 1.94E+03 ug/g Jan I 200112;OOAM
241d:-104 P04 Sludge 7431ia42kg S i.69g/rzd. 227k4. 1.94E+03vgtg JanI200L12.00AJv1

241-C-104 F04 Sludge 188E+92 kg S 1,0 gtmL 88kL 1.94E+03apJg Jan 1200112:00AM
241-C-104 P04 Sludge 337&+42kg S 1-69gtmL 103kL 1.94Et03ugtg Jen1200112;00AM

241-C-104 P04 Sludge 2:62E+02kg 5 1.69gimL 80kC 1.94Et03upjg Ian 1 200112*ODASh

241-C-104 Pr Sludge 532E+00kg S 1-64gimt 80kL 423E+01ug1g Jan1200112:00AM

l4!-(;-1U+7 YT `.3(Udg@ 1.4dl;tV1%g S I.UYgiML __-.,LLiKL 9,2JC+Ving%g _`^.-- _----lantL4tUtfl:W.4M

247-C104 Pr Sludgc 6.29Ei00kg S 5.69pJmt 88kL 423Pt41uglg Jan 3 200112:OOAiv1

241^C-1(}4 Pr Sludge 2.37E01kg S 1.69jtfml. 332 kL 4.23E-N01uglg Jan1200112.00AM

241•C•I04 Pr Sludge 1,07E+01:kg 5 1-69ghnL 150kL 4.23E+Oluglg Jan I 200112.00Atrf . . :: .

241-C-104 Pr Sludge 736ti+00kg S 1:69gtmi, 103 kL 4.23E+01ugPg Jan I 2001.12;O0AA4

241-C404 Rb Sludge 2.80E+011ig S 1,69gjmL 103kt. I61E+02ug/g Jan1200112'00AM

241d;-104 Rb Sludge 4.08E-+01kg S 1,69gfruL 750kL. 1.61E+02ugtg Jan 1200112:00AM .. .. .. ..

241-C404 Rb Sludge 9.03E+O1 kg S 2.69g1sn1. 332kt 1.61E+02ugtg Jan I 200112:OOAM . ..
241-C104 Rb Sludge 6:18E+01 kg S 1.69gJmi. 222kL 1:61E+02ugPg Jan 1200112:00AM

241-C-104 Rb Sludge 239E+01kg S 1.69'..glmL 88 kL I.61E+02ugfg Jan1200112:00AM
.241-C-104 Pb Sludge 2;18E+01 kg S 1.69g7mL 80kt. 1.61E+02ugTg Jan 1 200132:00AM . . .

241-C-104:. .Rh Sludge 4:886+0k:kg S 1.69g1m1. 332kL 8.70E+01ugtg Jan12001I2:00A1tit . .. .

241-L:-104 Rh Sludge 1:18E+01kg S Ib9gtmL Sttkt 8-70E^tflTuglg Jan 1200172;00AM . : .

241-C-104 Rh Sludge 3.29£+Otkg S 1.69g7mL 88kL 8.70E+01ugjg Jan12001.12:00AM .... .

241-C-104 xh Sludge 3:34E+01 kg S 1:69gJmL 227 kL 8.70E+01ug/g Jan1200112:60AM . . ..

341-'C404 Rh Sludge 1:51£+01kg S 1.69gfmL 103kL &70E+01 ugtg Jan I204112abAM . ..

241^t7•104 Rh Sludge 2.21E+0tkg S 1.69P)mL 150kL &70EWIugig Jan1200112:00A1tS

241-C-104 Sb Sludge 3:08E-r00kg S 1.69pfmL 103kL 1.77131+01ug!g Jan I200112:fl0Ahi

24i-C-164 Sb Sludge 2.63E+00 kg S 1.69glmL 88kt 177E+01ugTg Jan 1200112;00AM

241=C404 Se Sludge 1;I3Y':W9kg S 1.69glmL 227ki. 2.94Fi+Okug3g Jan12002f2ctlttAA4 .

241-C-104 Se Sfudge 1.65E+01 kg S 1.69 gJmL 332 kL 2-94E+01ugtg Jan 12001 12:00AM

241-C-144 Se Sludge 7A5E+00kg. S 1.69gtmL 150k1, 2.94E-M1ugtg
.. . . .. .. ...

Jan12001 12:00Ahf

241-C-104 Se 3ludge 3:97E+-00kg S 1-69g/mL 84kL 294E+01uglg Jan1200112:O0AM

241-C-104 Si Sludge 1.57E+03kg S L69^..ghnL 150kL 6.18E+03uglg Jan1200112c00AM

241-C-104 Si Sludge 3.47E+03kg S 1.69ghnL 332kL 6.18E+03ug(g Jan12001t2:00AM

241-C-104 Si Sludge 237E+03kg S 1.69gtmL 227kL 6.18E+03ugfg Jan1200112:00AM

241-G-104 Si Sludge 9:19E+02kg S 1-69gtmt 88-kL 6:18Et03uglg Jan 12001 I2:00AM

241=G104 Si Sludge 1:.08E+03kg S 1.69gTmL 103Ict: 6.t8E+03ug/g Jan 1200112:OOArii .

241-C-104 Si Sludge 835E+02kg S I.69ghnl 80kL 6.18E+03uglg Jan 1200112:Q0AM

241-C-104 $04 Sludge 5.23E+02 kg S 1.69 gTmT. 150 kL 106E-x03 ug?g Jan 12001 12:00AM

241-C-104 S04 Sludge 1.16E+03kg S 1.69g.1n}L 332kT, 2.06E+63ugdg Jan I 2001 12:00AM

243-C-144 S04 Sludge 7:92E+02kg S 2.69g/znL 227kL 10613+03uglg Ian1200112:OQAM

241-C.104 504 Sludge 10713+02kg S 1.69:gfmL 88kt 2.06E403uglg Jan 1 200112:00AA3

241-C•104 S04 Sludge 159E+02kg S 1.69pJrn1. 103kt. 206£+03uglg Janf200I12:00AM

241-C-104 S04 Sludge 2.79H+02kg S 1.69 gfmL 80:kL 2-06E+03-ugfg Jan 1.2001 12:00AMI



CALCULATION SHEET PROJeCT: RPP-WTP
. . . JQ8 FI{5.: 24590

4Y: E: $gnmnv' CALC NQ.: 2d590.WTP-k4SGFRPdb401

f1ATE:IW0M2 Sl4EETREV:OA

SNEETNO.:149

SUaJECT: Slnda4edEmisaieDsf3MFSedVectar . . .

TankName Anal}ie WasteYHase inventory lnventory I9asis Aena3ty Deneiry Volume Volume CaneentraiionConcentrufion DecayDate
.. . Fni3.v Units Ytniis Units
241-C-104 Sr Sludge 1.34E+01 kg S 1.69 g/ntL 150 kL 5.281?+01 ug7g Jan 1 2001. 12:00AM
241-C-104 Sr Sludge 2.96E+01kg S 1.69glmL 332k1. 5.28E+91uillg Jan€200112;OOAM
.241-C:-104 Sr Sludge 2.03E+01kg S 1.69gtmL 227kL 518E+91ugJg Jan1200112:00AM
241-C;-104 Sr Sludge 7.831;+00 kg S 1:69glmI. 88 kL 5.288+01uglg Jan 12001 12:00A2,4
241-C-104 Sr Sludge 9.19E+00kg S 1.69g/ml. 103kL 528E+01ugJg Jan1200112:00AM
241-C-104 Sr Sludge 73413t00 kg S 7.69gjmL 80 kL 528E+41 ug/g Jan 12001.12:00AA4
24I-C•104 Ta Sludge 1.43E-01 kg S 1.69g1mL 80k1, 1.056+00ug/g Jan 1200122:00AM
241-C404 Ta Sludge 4.05E-01 kg S 1.69ghnL 227 kL 1.05E+00ugtg Jan 1200112:OOAA2
241-C:104 To Sludge 1.571141kg S 1.69glmL 89 kL 1.05E+00ugtg Jan1200112•00AM
241-L'-104 Ta Sludge 2.67E-01kg S 1:69g'mL 1SOkh t.05,E+00upJg Jan 12001 12:00AM
241-C-104 Ta Sludge 1.84E-01kg S 1:64g7m1 €03kL 1.05k+00ugdg Jan2200112.00AM
241-C404 Ta Sludge 5.92E-03 kg S 1.64glmL 332kL €.0513+00ug/g Jan 1200112:00A1vf
241-C-104 Tb Sludge 1.18E+04kg S 1.69,glmL 227kI. 1A8E+04ugtg Jan120011200AM
241-C-104 Th Sludge 5.35E+03kg S 1,69gJmL 103k1: 3.0811+04uglg Jan1.200112:00AM
24I-C-104 Th Sludge 7.80E+,03kg S 1:69g1mL 150kL 3.08E+04ugig Jan 1.20011200AM
241-C-104 Th Sludge 1.73E+04kg $ 1_69gtmL 332 kL 3.08E+04ugtg Jan 12001 12:00ASo1
241-G104 Th Sludge 4.57E+43kg S 1.63gJmL 88kL 308$f09uglg Jan1200112:00AM
241-C-104 Th Studge 416E+03$g 3 I.69g1qii. 80ki. 3:08E+04uglg Jan 12001 12MAM
241.-C-104. Ti Sladge 1.03E+01kg S 1.69Wm1 103kL 5.91E+01ug1g Jan1200112:Q0AM
2441-C-104 7e Sludge 3:32E+01kg S 1.69gJmL 332kL 5.91Et01ugJg lan1200112:00AM

241-C.104 Is Sludge 2:27E+01kg S 1.69 gJmL 227kL 5.91E{01 ug/g Mn 1.200I.12:00AM

241•C•104 Tt Sludge 8:00E+O0 kg S 1.69gj'mL 80kL 5.91E+01uglg Jan12i101.12:00AA4
241-C•104 Ti Sludge 1.50E+01kg 5 1.69g1m2: 150k%. 5.91E+ti2uglg Jan1200112:60AM
241-C-104 Ti Sludge $.80R+00kg 9 1.69g1nB; 88kL 5.91E+01ugig Jan1200112:OOAM
241-C-104 TtCas Sludge 7A2E+03kg S 1.64g/mL 150kL 2.93E+04ugig 7an1200112A0AM

C03
. . . . . .. . . . .. ..

241-C-T44 TICas Sludge 1.6413+04kg S 1.69gImL 332kL 2.93E+44ugdg Jan1200112:00Ab4

C03 . . . . ..
241-C-1.04 '1'ICas Sludge 1.12E+04kg . S 1.69gImL 227kL 2.93E+04agJg Jan1200112:00AM

C03 . .
. . . . . . . .

241-C-104 TICak Sludge 4.36E+03kg S t.G9gJML 88kL 2,93E+04uglg Jan.1200112i00AM
C03 . . . . . .

241-C-104 TtCas Sludge 5.1013+03kg S 1.69glmL 103kL 2.931i404ug/g Jaa1200112:00AM
. . . .

C03
. . .. . . .. . . .

241-G104 TIC as Sludge 3.9GE+03 kg S 1.69. g7ml $0 kZ 2.93E+04 ugtg Jan 12001 12:00A2uP

C03
241^C-104 T1 Sludge 3.3011+07kg 5 1.69gfmL 332 kl 5.8913+01ugtg Jan 12007 12:00AM

241-G-104 Ti Sludge I.99E+01 kg 9 1.69gTml €50&L 5.89134U1ugtg Jan 12'Dfi1 12:00AM
241-C-F00. IT Sludge 1.02E+01kg $ 169gJmL 103 kL 5,8$E+41 ugtg Jan 1200112_00AM

741.e-104 Ti Sludge 2a6E+91 kg S 1;69RIrnL 227 kl 5;89E+01. ug/g Jan I 200112iO7AM

241-C-104 TI Sludge 7.9613+00kg S 1.69gjmL 80kS. 5.89E+0I ug1g Janti200112:00AM

241-Cd04 '19 Sludge 8,75E+00kg S 1.69glm€, 98kL 5.891i+01ug+g Jan120tl112:00AM

241-C-104. UTOTAL Sludge 5.40E+03kg. S 1.69glml, 150kI. 2<136404ugdg. Jan1200112:00AM

241-G-104 UT4TAT, Sludge 1:20E+04kg 5 1.69gfmL 332kL 2.13E+04ulf(g JanI200i32c00A1,S

241-C-104 UT4TAI. Sludge 3:17E+03kg S 1.69gJml. 88kl 213E+04 ugdg San 1 200112:OOAN1

?A1-C-103 UTOTAL Sludge 371E+03kg S 1.69g/mL €03kL 2_131:+04ugfg 3an1200112,00A1bi

241-C-104 UTC3'S'Al. Sludge 2:88E+03kg S 1.69:gJmL SOkL 2.13E+04ugtg Jan120t1112.00AM



GAf.Ci.lLATION SHEET Pao.ECr:aE'1?,
aoa rO.: asag

BY.E„,ggftW CAlCN0.: 24594WTP;;^CfRP-QllOnT

BATEf f 2ftl4k52 . . .. SHEET REV:OLl

SHEETNOa,1J.4

SUpJEGT:. S1g.-.4t d^,m+ryfi^tt^^. R4t^ F^f Veckw

Tauk Naase Analyte Waste'Pfiase

24t-Gt04

241-C-T04
241=C-104

242-C-104241-C-204

24€-C-204
24€=C-104

241-Cri01

24t-C•104

2.t.1.C-IO4

241-C-SQ4

241-G-204
.C41-l:-iU4
2ti-clo4
241-C-104
241-C-104

241-C•104242-c-104

241-C-104
241-c:-t04
241=G-t04
241-C-104
241-C»G"74
241-C-304
241-GH74
241-G-I04

24i-C-104
241-C;-104
24t-c-t04
241^C;I04
241-C-104
24i>G.106

241-C406242-C-108241-C-106241-C-I06I3T'OTAL

SluBge

241=£-206

242-C-fos
241-C-HI6
241-C-706
24I-Cfi06
241-G206

24I-G106241-C-I06

24T&-106
2-0]-C-206
241;C-146

V Sludge
V Sludge
V Studge
V Sludge
V Sludge
V Sludge
W Sludge
w siuage

W Sludge
W Sludge
W Sludge
Sv Sludge
Y Sludge
Y Sludge
Y Siudge
Y Sludge
Y Sludge
Y Sludge

zn Sludge

zn Sludge
Sludge

Za -Sludge

Zn Sludge
Zn Sludge

Zr Sludge
Zr Sludge
Zr Siudge

Zr Studge

Zr Sludge
Zr 52udge
106Ru Sludge
I I3mCd Sludge
1255b sfadge

1265p Sludge

1291 5ludge
134Ca S[udge

I37Ct Sludge
237m22s Sludge
14C Sludge

151Sm Sludgn

152Gu Sludge

154Eu Sludge
155Eu Sludge

226Ra Sludge

227Ac Sludge

228Ra 8ludge

inVenYOry lnventoTy

unitg
&.I7E+03 kg
9.22E+00 kg
2.44E+O0kg

4,16E+00 kg
2.22E+0fLkg

2.86F..+09kg
6:30E+00 kg
3:25E+02kg
7.83E4tllkg

2.22E+702kg

1,O1G+,02 kg
8:62E?01kg.
I,47E+02 Kg

4,311 +os} icg

6.52EWStkg
2:34E+iH}kg
2,33E+d4kg
2:96&+4ttkg

9:542;+00 kg
2:06E+42 kg
5::f6E+UI kg
6:39E+01kg

4.96F.+0i kg

2.21F;03Gi

2:46E-05 Ci

Basis DensicyDeasity

1.41E#02kg
9:31Et0t kg
9:93E+03kg
2:20EW4kg
1:50E+04 kg
5:93H+03kg
6:82E+03kg

5:34E+033cg
5.77EdIbCi
5.84E+00 Ci
4AIE+01£e
1.$1E+O€1Gti

8:28Edi3£i

2.90E-02Ci

1.1413404Cf
I,i38E+Qd Ci

8.28E-03 4.1

I.04E+04Ci

2:85E+00 ci
264E+02 Ci
I:s2E4lY2 Cl

193'E,04 Ci

IInits
1.69 gJmL

1.69 gtml.

1.69 grmL
t:69gfmi.

L69,gTntL

1,69 gfmL
1,69gytrit.
7.69ghnL

1.69 gtiriL

1,69glmL

I,69 gJmL
t.64g1niC

1.6Y g?RLL.
1.69 glmt.

I.69'g1mL
k.69'g1mL

1.69 glmL

L69glinL
1:69gtmL

1.699. gtmL

1.69 g1ntl.

1.69=gtmL

1.69 gjmL
1.69pfmL
1,69gtmt
1.69gtmL

1.69g)mi.
1.69 gimL

L69IrJmL
1.64.gtmi.
1.6$:.glmL

1,3 @Jmi.
S.3 gtmL

1.3gtml.

1.3glmL
1.3ghitL

1.3 g7mL

2.56 gfmL
g?(nL

1.56 gtml.

2.3$JmL

1.3 glml.

1.56 g1mL

1.56 gJmL

2.3 gPmL

1.3 g1mL

1.3 pJml.

Volume Voluene Cuueentratibn Con@enCratifl
Units [Jaits

22'/$I. 2.13H+1i4uglg

332kL I.64Ha01ugtg

88 k1. 1.64E-t07 uFtg
I50kL 2.64Ei^01 ugjg

80kI, 1.64E+SJtuglg
103kL 1,64E+41ugrg

227 kL L64E+tII uglg
332kL 5.80E+{i2ugtg

80kL S.SOE+02u^g
222 kL

103kL
BgkL

t$-vk't,

150kL

22", kL
sokL
sskL
103kL

332 kL
312kL

88kL
203 &L
80kL

227 isL
250kL

250kL
332 kL
227 kL
88kL
103kL

80kL 3.92Ef44uga'g
23:kL 8.08E'A$uCitg
23k!. 817E-02uCi/g

23kI: 5.62E•03 uC^g

23^kL 2.53E-OZuCitg

23kL 1:16E-00'uCitg

23.kI, 1AlEA4uCiCg
23__kL 3.I7E102 u£irg
23kL iuCi/g
23:kL 2.31E-04uCjlg

23kL 1,41E+02uC5tg

23 kL 3:99E-02:uCitg

23 kL 7.36E+{}p uCifg

23kL 5.08E^t6lJuCifg

23kL 5.SfrE-06uCSlg

23kL 3.09E-03u£i?g

23 kL 3.44E-07 uCUg

u becayDate

3an 12001 12i00AP8
ian 1 2002_12.06AM

Jan 1 2001 12:{N3AM

Ian J 200212:00AM

Ian 12001 12:OOAM
Jan 12001 12c00AM
Jsn I200112:t#lAM

Jan 1 2001i2:if0A7aIJan
12001 12'.OOAM

Jen 1-200112;00AM
Jan 12001 12:tS0AM

Jan 1200112:0+?hNi

Ian 1 2001 I2:UuA;o't

Jan 1200112MA1N

Jan I 2001.12:00AfiA

Jan 1 2001.72:00AM
Jan I 20o-1 12:OOAM
Jan I200122MAM
Jan 1 ZfN}1' 12:O9AM

Ian 120n1 12;0OAM
Jan 1 200712:OOAM

Jad 12001 }2:{XiA.'4f

Ian 1200112;00AM
Jap 2 2002 12:BOAns
Jan I 2001A2:60AM
Jan I 200112:00AM
Jan I 200212:00AM
Taet I
2001:12:00AMSan1200I12t00AM

Ian 1200112t00AMJan
Y 2001:7100AM

Ian t 2002-2100AM
Jan t 200112:o9Akt
Jan 12001 12i00Ahf
Jan 1200a12:OOAAR

Jan Y 2001.12:00Ahf
Jan 12001 : 12:00APrI

Jan 12001 12:00AM
Jan 12001^; 11MAM

Ian I 200112:MiAk4

Jan I 2001 t2t00A.^i

Ian 12001 12:00AM

Ian 12001 11,00AM
Jan I 20QB 22:80AM

Ian t20011210AMTan
I 200112.40AM

Jan 12001 12:04AM



CALCULATION SHEET PROJECT: 8Fes"ze
JC3B ND,: Z4,§9-0

BY: Eftam CALC NO.:2?5^

DATE: 12jQ4&2 SNEET REV:4A

SHEP7NO.titY

BU9,kC7: tJyrdated EmBssioas tMm ftw Veclar,

TankRaiuu Aualyte Waste Phase InvenEory Inventary Basix Density Detisitp Volume Votume Coueeniratton Coneentraiion
. . .. . Units Units Units Units

242-Ca106 229Th Sludge 2a0E-O5Ci TE I.3gtmt 231:L 2-95E467uCilg
241-C-I06 231Pa Sludge 2.82E•03Ci TE 1.3glmL 23kL 3:45E-05uCiTg
241-C•166 2327h Sludge 233P--03 Ci S 1.56 g1mL 23 kL 7.04E-05uC*Jg
241-C-106 232U Sludge 1.65E-84Ci C 1-52gtmL 23kL 1,60FrO5uCitg
241-C-106 2338 Siudge 6.81E-04 Ci C 1.52 g7mL 23 kL 6:16&05uCitg

241-C-106 234U Sludge 1.34E-02Ci C IS2gfmL 23kL 1.21&03uC5tg
241-C-106 23SU Sludge 5:73E-04Ci C 1:52gimL 23kL 5:18Prt}SuCiPg

241-C-106 236tJ Sludge 2.19E-04Ci C 2.52g/mL 23kL 216P.A5uG51g

241-C-106 237Np Sludge I.66E-01 Ci S 1,56ghraL 23 kL 4;62E-03uCilg
241-C-106 238Pu Sludge 3-48CF+00Ci C I.5¢Etml.. 23kL d.AdE-02uC31g
241-C-106 23SF7 Sludge 1.37L02Ci C 1.52gimL 23kL 1.24H-03uCi;g
241-C,106 2391'it Sludge 752H+U1Ci C 1:56gjmL 23kL 9.078-01 uCiig

241-C-I66 240Pu SSudge 1.5413+01 Ci C 1.55g±mL 23kL 1.$5E-01 uCilg
241-C-106 241Am Sludge 2,25E-t02Ci F 1.56ghnt. 23k1. 6:27EWOuCilg

241-C-106 241Pu Sludge 1,$4E+02C3 E 1.56gtm1. 23kL 5.t413+00uCilg

24.1-C-106 242Cm Sludge 342E-01Ci C 1.56 gJmL 23kL 1.85GA3 uCtig
241-C-106 242Fu Stadgu 1:64E-03G5 C 1,5(rglmL 23kL 1-9SFr05ut7ilg
241-4106 243Am Sludge 2.02E-03Ci '1'E I.JgimL 23kL 283E-05uCifg

241-C-106 241Crn Sludge 2,74G-02Ci C 1.56emL 23kL 1-70E-04uCi1g

247-C-106 244Cm Sludge 5.82E-01Ci C 1.55gfmL 23 kL 3991:-03uCi/g

241-C-106 311 Sludge 1t45E-CCi S 1:56glmL 23kL 4A4L-03uCilg
241-C-105 591di Sludge 6.13E+0OCi TE 1:38/mL 23kL $,591i-02uCi1g

241-C-106 60Co Sludge 2.46E•01Ci TE 1:3@/mL 23kL 3.44E-03uCiJg

241-C-106 631,4 Sfudge 5-71E4-02Ci TE 1<3g1mL 23k1, 8,00E-00uC5tg

241-C-106 748e Sludge 2.77Ed01Ci Z'E I-3gfmL 238cL 180,03uCitg

241-C.106 90Sr Sludge 2:82E-t05Ci S 1:56 givaL 23kL 7.$6E+03'.uCilg

241-C-106 90Y Sludge 2:82E+05 Ci C glniL 23 k.L uCitg

2ti1-C-106 93mP3b Sludge 1:08E+01 Ci 171 1:3gtmL 23kL L52E-01uCi1g

241=C-106. . 937^ Sludge 1,16E-}01Ci. . ... TO d23g1nL. 23kL 1.63E-Ol:uCi7g

241=C-106 997ti Sludge 1:03E-t00Ci S
... ..

1.56 glail,
. .

23 kL 2-8SE-02uCitg

241it:-106 Ag Sludge 2:63E+01cg S 1,52g1mL 23kL 7.5313+02uglg

241-C=105 At Sludge 1;$3E+03kg S 1.52g1mL 23kL 5.245+04vgtg

241-C-146. As Sludge 8.79Ft01 kg S 1:56 gJmi. 23kL 2-45H+01n;?Jg

241-C-lO6 E1 Sludgo 8.98E°i°00kg S 1.52gFinL 23kL 2.57E402ugtg

241-C-106 Ra Sludge 1:52E-t01kg S L52FJmL 23kL 4.36E+02ug+g

241-t.106 Be Sludge L10E^-uJ.kg S 1.56Sizn1. 23kL 3,07Et00ugtg

241-C-106 Bi Sludge 1-14E411 kg TE 13glmL 23 kL 1,555f00ugtg

241d:•106 Ca Sludgc 7:$5E+01kg S 1.52 gknL 23 kL 2:25E403ugtg

241:-G106 Cd Sludge 2:11E+00kg S 1:52glmL 2363. 6.03E+41ugPg

241-C-106 Ce Sludge 2:34E+01kg S 1:52g1mL 23kL 6:71E+02ugtg

242-C-166 Cl Sludge 3.78E^k60kg S 1.52ghnL 23kL 1.0$E-}02upJg

241•GIO6 CN Sludge 3:53E-01kg S 1:56g(n111 23kL 9.85E+00ugJg

241-C-106 Co Sludge 1.116+00kg S l.S291nt1 23kL 3:1$Et41 ugig

241-Cr106 Ct' Sludge 5,7113+01kg S I.SZg1m1> 23kL 1.63Ea03ugJg

:41-t:»106 Cu Sludge 6,865-t00kg S 1.52g1mL 23kL 1.96E-t02ugtg

241-C-106 F Sludge 239E+00kg S 1.52gtmL 23kL 6.$1Et01u°g

247-C-1116 Fe Sludge 3,05E-F03kg S 1.52gtmL 23 kL $.73E404ugtg

Uecay Date

Jan 1 200J 12:0QAM1

Ian 12001 12:00AM
Jan1200t 12:00AM

Jan 12001 I2:OOAM

Jan 12001 12:00AM
Jan 12001 12:00AM
Jani 200112:00AM
Jan 1 2001 12i00AM

Jan 12001 12;00AM

Jan 3 2001 1200AM
Jan 12001 12:00AM

Jmi 12001 12:00AM
Jan 12001 . 12:00AM
Jan I200112;00AM

Jan t 2001. 12100AN

Jan 1200i 12i00AM

Ian 12001 12:00AM
Jan 12001 12:OOAM

Ian 1 2001.12:00AM

Jan 1 20112:00AM
Jan 1200112A0AM
?ntt 12001 : 12:OOAM

Ian 1200112:00AtrS
Jan 1200112:{#)AM.
Ian 12001 ]2:00AM
Jan 12001 12:00AM

Jan 12001 12:00AM
Ian 1 200112:O11A.M

Ian 1 200112A0AM

Ian12IX}t12i00AMJan
12001 12;OOAM

Jan 1 2001 12:00AM
Ian 12001 12:00AM

Ian 12007 1100AM
Jan 1200112:WAM

Ian 1 200112;00AM
Jan 1200112:00AM

Jan 12001 12;QOAM

Jan 12001.12:00Ah1
Jan I 204112:00AM.

Ian 12001 12:00AM
Jan I2001 i2:04AM
Jan 1 20}i 12:00AM
Jxn12001 11-00AM
Jan I2001,72.00AM
Janl2tf0112*OOAM
Jan-12001 12:00AM



CALG.`UI..,ATION,rJNCET
PROJECT: RPP-WTP

. . . . . .. . .. . . 74B NO.. $4W

®Y; E. BarIios CALC N4.: 2459?}.WFF-M^tC-FRR^OOU01

QATE1?f64^ ^ ^ . SHEETREV.qA

. . . . ... . ^ . SH6ET Hp,a iT2
9U&IECT: Uo^?tsU Em7a,5pn^fta^^"d Voetar

Tank-Name AuaEyte Waste Pbase

241-C-106 8g Sludge

241-C-106 K Sludge
741-C•106 La Sludge
241>C-106 Li Sludge

241 G106 Mg Sludge
241-C-t06 Mn Sludge
241-C-706 Mo SEudge
241-G106. Na Studge
241^C•.106 Nd Slitdgo

241•Cd06 Ni Sludge
241-C-146 N02 Sludge
241.{;-706 N03 Sludge
241-C-706 Oealate Sludge
2441-C-106 Pti Sludge
241-C-195 Pd Sludge
241-C-I05 Ptl4 Sludge
141-C-106 Pr Sludge
241-C-106 #tb Sludge
241-C-206 Rh Slu;lge
241-C-106. Ru Sludge
241-C-1e6 Sb Sludge
242-C-106 Sc Sludge
241-f f06 Si Sludge
24I.C106:. 904 Sludge
241-G-10b Sr Sludge
241-G=106 -7a Sludge
241-C-106 Te Sludge
241-C-106 Th Sludge
241yC406 3a Sludge

24I-C-105 TICaa Sludge
C03

741-C.146 Ti Sludge
24E-C:-106 tlTO'FAI. Sludge

241-C-IO6 V Sludge
241-C-106 Y Sludge

241-CI06 Zn Sludge
34I=C-I06 Zr Sludge

241-SY-102 106Ru Studge,{Solids}

241-SY402 106Rn Slrtdge(Sndids)

241-SS'-102 1I3mC8 Sivdge(SOtids)

241-SY-102 213mCd 5ludge{So2ids}

241-SY-102 125Sb Sludge{3oIids}

241-SY-102 125Sb Sirrdga(Satids)

241-SY-102 126Sn Sludge (,Sotida)

241-SY-102 126Sn Sludge (3vfids)

2a1-5Y-102 1291 Sludgq(Solids)

241-SY-102 129z Siudge(Satids)

Inaentory Inventory

Units

4.39E+OQ kg

2.11E+01 kg
1.23E-a07kg

133&+40kg
2-02E+bI kg
7:59E+02kg

3.85E-91 kg
2A5E+03kg
3:53E+0t kg
?A6E+D2kg

8.0gE+01kg
t:18E+41
kg6.92E+01kg

1:37Fi+02 kg
3.88E-0Ikg
3.75E+02kg

1,26R+01kg

9.O7E-02kg
8.92E41kg
7.93EWikg
4.47E-02_kg

2,11E42kg
4a5Ea-01kg

6:06E+Otkg

6:49E+04kg

S:?9FA2kg
3,98E+qpkg

1:89E+G1 kg
4.09E+Oqkg

3:25E+a3 ks

S24E-+3lkg S
4.1 lR+01kg S
1-77E+00kg S
4.46E+fl0 kg S
4.36E+00 kg S
2:65E-+00kg S
7.0IE-050 TS

6.47E06 Ci M

8:33E+00 Ci TS

7.69E+00 Ci M

192E+00 Ci T3

3,62E+O0Ci M

2,761;.-0ICi TS
2.55J:-fl1Ci M

435E-02Ci S

4.75T:^2Ci S

Basis Dens7tp Density
Upits

I.52g1mL

1.52g1mf.
I..42 pJmL

1.52 glmL
152 g1naL

1,52ghnL

1.56 gtmL

i.52 grmL

i:52 ghnL
1.52.gtmL

1.52 gtmL

1,52ghul.
1.522gJmL

1m g'ml,
1:56 g/nil_.

.1,52 g1ml.

1.56 t'1mL
1 . 56 glmL
L56gfmL
1.56kJmt.
I.56grmL

15ggmsT.

1,52 gtmL

1.52 gtrnt

L52g/rnI.
1.5&g7mL
L56glmL

1,52'..gr'mL

1.52 ¢hnL
1,56 pJmL

x.56 gJmL
1-52grrnL

1,52 gtmL

1.52g/mL

LS2 81mL
T:52gPnil.
1.59gtnd.
1.g4 gimL

1:59.gtmL

L&tghaL

1.99 gImL

t.84pjmL
139 glinL

i.8a&L

1.65 SIniL

1:65g/mL

Voiame Volume Concentration Cancentra4ton
Unitst Units

23 kL 1.26F+02 uyfg
23 kL 6,03E+02 azgtg
23 kL 352E+§}2ugtg

23kL 3.80E+0tu^g

23k{. 5:79Et02uEfg
23kT. 2.17G+94ugtg

23kL 1.07E+01 ngJg

23 kL
23 kL

23 kL
23kL

23kt
233:L

23 kL
23 kL
23. kL

23 kL
23&L

23 kL
23PL

23 kL

23 Rt.
23 kL

23 kL
23 kL
23kL
23 kL
231:I.

23kL
33 kL

Decay Date

23kL 3.46Et90OFIg
23kL 1.18E+03ugtg
23ti3; 391E+01ugig

23kL t.2gE+02ri^g

23 kL I.25S+02ug1g

-23 kl. 7.59E+01 ugtg
194 kL 2.47E-OSuCSlg
18€ kL i.&9E-08uCitg

29&kL 2.93P:OZ-2+Cifg

384kL 2.25R.D2ti^.Ytg

194 kL 1.35EA2 uCUg
15GtrL 1.06E-02'uGi1g
194kL 9.72E-04 uCitg

186 kL 7.4GE-tYAuCitg

196 kL 1..48E-0d uCilg
194 kL 3,48E-04uCitg

Jan 12001 12:00AM

Jan 1201 12:00AM
Jaa 12001 12:0OA3e4
7anI200i 12:tH}AM

In I 200112:00AM

Jan 12001 12:WAA4
Jan 1 200112:06AM

Jan I 2001 12:00AM

Jan 12001 12;O9fiM

Jan 1 200112:00AM
Jan 1 200112:00AM
Jan 12001 12:00AM

Jan 12001 1100AAI
Jan I 20011200AM

Jan I200I12:(X3AM

Jan 12001 12:00AM
Jan I 2001 22:00AM
Jan 120011100AM1an

I 200€ 32-MAlsi
Jan ( 200142:S10AM
Jan 1200I ^€2:OOAM
Jan 1206€12:00AR3
Jan I200I12t00AMJaa

12001 -12.40AM
Jan I200I12c0UAlvi
Jan I 2001 12:00AM

Jan I 206I12:00AM
Jan l 200I t100r1M

Jan I 200I 12,00AM
Jan I 200112;00AM

Jan I 2001 12:00AM
Jm I 20112t0UrtM
Jart 12001 12:007sM
Jan I 2001.32:00AM
Jant 2001 IZ:00AA4
san f2001f2:4DAMJan

12001. 12:00AM
Jaa I 2002-1100AM

Jan 1200i 12:00AM

Jan 1200112:00AM

Jan 1200;s12;00RM
Jan t200112MAMJan

1 2001`32:OOriM
Jan t2001[:12ctk0AMJan

2200112:40AVf

Jan I:2001^12:00AM



CALCULATION SHEET isio:reC-r: RPP-VJTp .
. . . . .F6HN0.:2451#1

pY: E, ggJFiq§ CALC NO.: 94A2•0.WTP.PA4(. Fti(>+Of00Qt

OATg;lkle&2 SHEETftEV:OA

$HEETN4:119

SUEUECT:IJILPSfACfi15k1!P_F...t^!t^!....e,gtiVCSqI4t

TgultName Aniyte WasieP)rase Inventory Inventory Easir. Denstty Density Volume Volume ConcentrationC'oucenfeafinn 15ecayltate

4nits ttnits Units Units
21-SY<702 134Ca Sludge(Solids) 4,48I;-02C T9 139)ifml, 194 kL 1.5813-04 uCifg Jan 12001 12;00AM
241-SY-102 134Cs SIudge(Salids) 5.79E-02 Ci M 1,84gImL 186ki, I.691ilOduCitg Ian1200112:00AM
241-SY•102 137Cs Sludge (Solids) 3.34E+04 Ci S 5,65g4n2: 194 kL I.04E+O2uCi/g Jan I 200192A0AM

242-SY-102 137Gs S3udge(Solids) 3,2^OE404Ci S 1.65@/razL 186ki. 1.041;+02uCiig 1an1200112:00AM

241-5Y-102 137mi3a Sludgo(Solids) 3,16E+04Ci C gimL I94kL uClJg Jan1200112:0{fAM

241-SY-102 137miSa Sludge(Snlids) 3.03E+04Ci C gl1oi. 186k1- ....uCilg Jan 12001 12:OOAM
241-SY-102 14C Sludge (Solids) 2.85E-01Ci S 1.65glmL 194kL &91F-04uCUg 3an12U0112,06AM
241-SY-102 14C Sludge(Sotid.s) 2.73EA1 Ci S 1:65gImT. 186kL 9.91E-04uCiJg Jan 12001 12:00AM
241-SY-102 15ISm Sludge(Solids) 1.53E+03Ci TS 1.59g1ntL 194kL 5.38E-M0uCitg Jan1200112:00AM
241-SY-102 151Sm Siudge(Solidc) I411~+03Ci M 1.84g(mL 186kL 4a213+00u0tg 1an1200122:00AM

241SY•102 152Lu Slpdge(SaUds) 3.90E-01 Ci TS 1 .59g/mL 194 kZ I-37L'-93uCUg Jan 12001 12:00AM

2AI-SY,102 152Eu Sludgn(SOlids) 3.591:-61Ci M 1.84glmL 186kL 1.05EA3uCiPg JaX12001t2:06AM

242-SY-102 154Eu Sludge(Solids) 1.45E+02 Ci S lA4 g1mL 194 kL 5.29F'.E01uCitg Jan 1 2001 12i00Atv2

241-SY102 154Eu Sludge(Solitrx) 4,252;MICi M I.84gfmL 1860. 1.24E01uCftg Ian12001i2:00AM

241-SY402 755Eu Sladge(Salidv) 9.3511i01 Ci S 1.44gJmL 1941:L 335E-01uCitg Jan 1200112c00AM

241-SY-102 155Eu Sludgc(Solid.e) 2.151r+01 Ci M 1.84g1mL 186k2. 335E-02uCitg Jan 2 2001 t2:00AM

241SY-I02 2261a Sludge(Solida) 2.04E105 Ci TS 1.54gImL 194kL 7,18E-08tiCitg Jrin t2001 12:00AM

241-SY-I02 226Ra 53udge(Satids) 1;88G-05C M 1.84g(mL 186kL 5.50E-08uCilg JanI200212:00AM

241-5°Y-1Q2 227Ac Siudge(Solids) 2.13E-04 Ci TS 159g1mL 194kL 7A9E-07 uCifg Jani20Qt12i00AM

241-SY-102 227Ac Sdudge(Sotids) 1,96Ii-040 M 1.84ghztL 186kL 5,7413-07 uCitg Jan12007S2i00AM

241^SYd02 228Ra Sludge(Saiids) 1.46E.02C5 TS 1.59g1mL .1949tL 5.13E-05uCitg 7anI200112i00AM

241SY=102 2$8Ra Sludge(Splids) 1.36E-02 Ci 12 1.84glnd. 1861d. 455E-05aCtg dan I 200112i00AM

241-SY-102 229Th $ludgsa(Satids) 352E-04 Ci SS 1.59 glmL 194 kL 9.24&06 uCtitg Jan I 2001.12:00AR2

241-SY-102 229Th Sludg¢(Solids) 325E-04Ci M 1.84g'mL 186kL 9.51E-07uCi1g. JanI200112:00AM

241-SY302 231Pa Sludge(Solids) 5.62F.04Ci TS t,5921rtL 194 kL 198Ea76uCUg Jaa220011Zs0oAM

241-SY-702 2311a Sludge (Solids) 5:19E-04Ci M 1t84g1a1L I86kL 1S2E-O6uCUg JanI200112:06AM

241SY-102 2322tr Sludge (So12ds) 1,65$-02Ci S 1.65gJmL 194kL 51411-03uCiig Jan1200112t00AA4

241-SY<102 232Th Sludge(Solids) IS8T.02Ci S L65g1ml- 186W, 5.14E-05uCilg Ian1200122i00AM

241.SY-102 112U Sludge (Solids) 3:66E-03 Ci C 1.65gtmT, 194 3iL I.14F,44 uCilg Jau1200i12:D0AM

241-SY-202 232U Sludgc(Solids) 6J513-02Gi C 1.65pJmL 1E61c1. 2.20E-04uCirg. .Jant200112:00AM

241-SY.-102 233U Sludge(S+ilids) I50E-01 Ci C 13S5g'jmL. 194kL 4,69$-04uCi)g Jan1200ti2o00AM

2+42-S'f402 233t1 Sludge (Solids) 2.77E-41 Ci C 1.6SSjmS, 186 kL 9.03E-04 uCilg Jan 1203112cC0A1vS

241+SY-102 234II Sludge(Salids) 8188-02Ci C 1.65 gTmL 194 kL 162$-04uCilg Jan 12001 12:00AM

241-3Y-102 234U Sludgc(Sulids) 1:5413-0ICi C 1:65gJmL 186kL 5A2F04vLti1g JeriI200212:110AM

241SY-102 235U Sludga(Sol#ds) 3.531:,03Cf C 665g!mL 194 kL 1.1flS-OSuCi/g Iani200T72:a30AM

24I-SY-102 23SI7 Siudga(S4lids) 6.46E-03Ci C 1.65gfmL 186kL 2-I1E-05uCilg Jan12iW1 1Z:O0A.ht

241-SY.102 .236U Sludgr(9olids) 2:02E-03Ci C 1.6S1*JmL 194kF. 6.32E-06uCi1g Jan2200I12:00AM

24I-SY-102 236U 5iudge(Solids) 336E-03Ci C 1.65gtmL 186kL 1.231?-0SuCitg Jan 12001 12;00AM

241-3Y-102 237Np Sludge (Solids) 3.80M1Ci S 1.65Wmb 194kL 1-29E-03uCti/g IanI200112:09faM

241-SY=102 237Np Studgs(3a39ds) 3.64E-01Ci 8 1 :65g'mi. 186 k1, 1>19Ed03uCilg Jan120i1112:00AM

241«SY-102 238Pu Sludg4(Solida) 2.83E;02 Ci S 1.65g1111L 194kt 8.85E-01 itCJg Jan 12001 32:00AM

241-u"Y-102. 238PU Sludge(Sblids) .272E502Ci S 1:65g+mL 286kL 8-85&01uCUg Jan1200212i0ttAM

241-SY-102 238U Sludge (Solids) 7.99E-02 Ci C 1.65 g/mL 1941eL 2:50E-04 uCUg Jan L200I 12.ODAM

241-SY-102 .238V Sludgc(Solids) 1.46E-01Ci C 2.65g1mL. 196kL 4:76E-04 UCitg Jan120ti112a10AM

241-$Y-202. 2391u Siudge(Srlids) 167E-?03Ci C 1..65gJznL 194kL 8.33E+OOuGStg Jan2200112tOtSAM

241-SY-102 239Pu Sludge(Solids) t.1573+03Ci S 1s44g1mL !6t'ikL 430E+0OuCitg 7an12001t2a0Aki

241-SY-102 240Pn Sltalge.(,4olids) 4.19H+02Ci C 1+65g'mL 194kL 1_31E+00uCilg 3an1200I12i00A}vi



CALCULATION SHF-ET

BY: E, (#8tT{D3

DATE: 12Mt62

SUSJECT^ ytp4$La4.^1.£t..^4^3L4D^^S4Pi

Tank Name Analyte tYaste I'kas

24ESY-1U7. 2401'u
241.SY-102 241Am
241-SX=102 241Am

241-5Y-142 241Yu

241-5Y:102 241Pu

24151'-102 242Cm

241-SY;102 242Cm
241-SY-102 2421!u

241-SY-102 2421'u
241=SY-102 243itm
241-SY-102. 243Am
241SY-102
-24% Y f L

243Cm
- L4l- 4j`J

241-SY-102
liRf

244Cm
241-8Y-102.. -244Cm
241-SY-102 }B
241SY-1©2 3A

241-SY-102 391Vi
241-SY-102 599z
241-5`L-i02 60Ce
247-SY-102 - `60t'.u
2-31-SY102 ON
241•SY=102 63RIi

24'1-SY=k02 795e
241-SY-102 79Se

241-SY•102 9OSr
241-SY-102 90Sr
241-SY-102.. 40Y
241SY=t02 90Y
247-5Y-102 93mNo
241-SY-102 - 93mNb
241..4Y-102 . 93Ta
241-SY-162 937.r

241-SY'-t02 99Tc
241-SY-t02 99'Te

241-SY.102 Ag
241-SY-102. Ag
243-SY-102 Al

241-SY-102 Al
241-SY1102 As

241-SY-102 As
241-SY-102:.$
241-SY-1-02 B
241SY-E02- Ba

247^Ya102- Be
241-SY•102 Be
?v41-SY-102 Be

e Inventory Inventory

. .. C;atts
4.42E+02 Ci
1.208t44 Ci
1:75G+04:Ci
3.24E+03Ci
5:871i+D1 Ci

5:07E-02Ci

?,60E-446`.i
2.4?1+rII2 Cz
1.80E.-01 Ci

3:935-01Ci
2:80H-03Ci
4:61E01Ci
4,95C.•05 C1
i:14E+01Ci

5:23F,04 Ci

2A91i+0Ukg

PR'JJEGT. $I'}'

3.50E-01Ci
3:3511-01 Cr

7.44F.01Ci
LI413,01Ci

6.24E400Ci

2.89E+00 Ci

1:.34EW1 Ci

I,06H+01 Ci

.4.57E-02 Ci
4221i-02 Ci
3.44H+09 Ci

3298+04Ci
3A4E#04Ci

3:29E+04^C1

1.828+00-Ci
1.681i+00Ci
2:24H+OtrCi
2:07L+60Ci
6.37E+01`Ci

6.20k+{i1 Ci

243B+01 kg
1.541;a00 kg
1:39E4t74 kg
8:87Cs+03kg

3;04.E+O0 kg
2:9iE+00><ig
I-38B+0P;kg
1:52E-r01-kg
1.31H+ll1kg
?.BPfi,+60kg
s.47i<-01 kg

!O9 td0.: 2m

CAS.CNO.: 4 9 ^ ^s:R^ • ^ ^1

$HEETftEV- 4A

SHEETNO:'114

Tias[s Density Denatty Yalume YqFume Concentration Concentration
^ ^. Uaits Clnits Unitx
1.44gtmL 186kL 1.65E+40uCrig
1.65 g1mL 194 kL 3151?f01uCitg
1.65gJsiil. -186 kL 3.758+01uCifg
1.65gimL 194k1 L01R+01nGtfg
144 gJm1. 186kL 2.19E-01uCifg

1,155 glmT. 194 kL 1.58F;04uCitg
1.65:ghnl 186 kL 2.48F06uCi7g
1.6581mL 194kL 7.72E05 uCitg
t.44gJmL 186 k(. 6.72fiA4 uCitg
1.65 pfm€. 194 kL 1.23><03uCitg
1.65gtmL 186kL 9.13P06uCiPg

g1mL S94kL ucifg
1.65WtnL 186Ki.

...gtmL 194kL ucifg
1,655:gJmL 186 ki.

1.65g/m1. 194,kT,
2.65gJmL 18fFkC.
1.59^-.gmL 194kL
i:8a9jm3. 186kL
1.54g/irQ. 194kL
.1.84glmL 186 kl.
1.59grinL 194kL
1.84gtmL I86kL
1.54g1iul 194 &E ^ ..
1.84g/ml: 180 k[.
L65gtinl. 194k1
1.65 g7mL 186kl

^ ^. glmL 1941cL
glmL 186kL K-WIS

159g1mL 144kL
1^^,84$trul: t86kl
1.59 ?/mi.. 144kl
1.84 gjmL. 186ki.

1.65 giml 144ld.
1,65 g1mL 186kL

1.65 gtmL 136kL
3.65gImL . 194kL
2:65;gtrnL 194kL
1:65gJmL 186kL
1,65g/mL 194 kL
1:65 g/mt. 186kL
1.65emi. I86k1
1.65gim1. 194eL

1.65 p`mL 186kL^ -

1.455g!naL 194kl
1.44glrnL 144kl
L65g<ml 186 kr.

S
S

S

C
S

C

C
C

S
C

C
C

C:
C
C
S

S
TB

M
TS

M

TS

M
TS

M

S
S
C
C

TS
AA

°1'S
M
S

S
S
S
S
S
S
S
S
S
S
S
S
S

llecay Date

Jas1 1- 2001-12;00AM



CALCULAT1{3N SHEET PRa1ECTaRPP-wrP
. . . ... J09Nfl.- MM

BX:LilefffQs CAICNO.: 24594WTPM4GfRR-0OWi

7ATE: j2t04L02 SHE6T RFV: PA

SREET NQ.:116

SUBJECT:jkdatkEmissionaRUnFendVec4ar . . . . .

Tttnk;Vxrne Anatytc N'aste7'hase

.241SY-102 Hi SluHge(Sotids)
241.,SY-102 IN Slu+tge(Salids)
241-SY402 Ca SStidge(Solids)
241-SY-102 Ca Sludge (Solids)
241-SY-102 Cd Sludge (Solids)
241-SY-102 Cd Slndge(SoJida)
241-SY-102 Ce Sludgn(SoIids)

241SY-102 Cc Siudge(Solids)
241-SY-102 Cl Sludge(Sotids)

241 -SY+102 CI Sludge (Solids)

241-SY-102 Co Sludge (Solids)

241-SYd02 Co Sludge(Scrlfds)
241-SY=102 Cr Sludge(So7ids)
241-SY-102 Cr Sludge(SaOd®)
241-SY-102 CL Siudge^.(4oiids)

241SY-102 Cu Studge(Solids)
241-SY.102 F
241SY-102 F
241WSY402. Pe

241-S1'-102 Pe
231-SY702 Bg
241-SY-102 Hg.

2414SY402 K

241-SY-102 K

241-SY-102 i.a
241-SY-102 La

241-SY•102 L;
24€-SY-102 Li

241-SY-102 Mg

241-SY-E02 Mg
241-SY-102 Mn

241-SY-102 Mn

241-SY-102 Na

241-SY-102 TYa

241-SY-162 Nd

241-SY-102 Nd
2414Y-102 Ni
241-SY>102 N

241-SY402 N02

241-SY-102 Pd02

241sY-102 rl03
241S1'-102 N03
241_8Y-102 OH
241=SY-102 qxalate

241-SY-102 (Jxadate 9ludge(Salids)

21t-SY-102 Pb Sludge (Stilids)

241-SY-102 Pa Skrdge(Solids)

Pnveattory inventory
ttnlts

b.66E+p1 kg
2:73E+03.
kg1.74L?+02kg

&95E+02kg
326E+01kg
5.77E+01. kg

1.48E+07
kg2:43E+01kg

7:81 E+02 kg

8:16E+02 kg

4:47E+00kg
3.44E+00 kgg
.4:47E+03 kg
3c92Et03 kg
€,091:+00 kg

1.74E+0I kg
2.67E+02 kg
].251?+02kg

06E-02kg
.6.9313+03 kg
2,97E+00 kg
2.85E+0¢ kg
3.58E+02kg

4.456+02kg
I:10E^01 kg

3.72Ei-0€-kg
1.04E*41 kg
L451?+01kg
2.22E+02 kg

3.70+02kg

Basis

1, 13E+01=kg
1.84E+02 kg
1,60E+03',kg
4.96E+04kg

3AOE+04 kg
2.79E+Otkg

4.0aE+01 kg
1.26E+02kg

I:0€5+02kg
1.251?.+04kg
1.Q6E+04kg

1.90E+04kg
2;26E+0d k'g
d.1€li+U3kg
2.60E+04kg

7.62E"3kg
1.79L'4-62 kg

Acnsity Density

Units
7.65 g/mL
1.65 gfmL
1.6i gtmL

1.65pJmL
1.65 gtnmL

1.65 gtmL

1.65 glmL

1.64g/mL
5.65 gtmL

1.65 gimL

i.65 g/mL
1.65 g1mL

1.65 gFmL

1.65 pJnmL
1.44 qJmL

1 .65 g/mL
1.65 g/mL
1.65 g(mL
E_6$.gjraL

1.65gJmI.
1.65{rjmL
1:65g/mL
1:65g/mL

t.65gfmL
1.65 g/mL
L65 g1mL
1:65g;mL
1_65g1tnL

1.65 g/mL
1.41g1mL

1:65 linmL
1,69ghnL

1.65 g/mL
L65glmL

1,65 gtmL

1,65 &/mL

1.65 9tmL
1.65gtmL

1.65 gPmL

1.65 g1mL

1.65 gtmL

1.65 g1n L
1.44 gAnil.
1.65 ghnL

1.65 gjnT.

1.65 glmL

1 .6i pJmL

Voiume Vvlumc Coasentratlon Conecnf€aHon

Units llatts
194kr.. 208E+02ugrg
186ki. 8.9 t E+03 ugtg

194 kL 5:43E+02 uglg
186kL 2.92E+93uyjg
194kL I,021?+02ugjg

186kL 2.86E+02ug¢g

194kL 4.63E+01uglg

186kL 7.91Fik01 ug/g
194 kL

186 kL
194kL

186kL
194 kL
)86 kL
194kL

186 kL
1941:t.

186kL
194 kL

186 r.L
174kL
Y86kL

194 k1

186 k1.

t94kL
186kL

194 k1
1g6kL

186 kL
194.kL
194kL

186kI

I94kL

186 kL
186kL
194kL
194kL
186kL
194k2. 3.89E+04ug!g

186kL 3.45E+84uglg

194kL 5.95E404ug1g

186kL 7:70E+04ugtg

194kL 1,47B+04 upJg
194 kL 8:1213+04 uglg

136k1.. 2.48E+04ugjg

194 kL 5.59E+02ugtg

196 kL 1.22E+43ugJg

Ikeay F3ate

Jan € 2001 12:00AM
Jart12001 12:00AM

Jan 12001 12,00AM
Jan 12001.12:00AM
Jan 1 2001 12:00AM

Jan 12001 12:OOAM
Jan 12001 12:00AM
Jan 1 200112:00AM
Jart1 2001 12:00AM
Jan 1 2001f2:00AM

Jan 12001 12:00AM
Ian 12001 12:00AM
Jan 1 200112:OOAM

Iani200112:00AM
Jan 12001 12:00AM
Jan I 2001.12:00M4
In 1 200.1.12:00AM
Jan 120Q•.1 12:00AM
Jan 1 200)12:00AM
Jan I 200112:00AM

Jan 1 200112:00Abf
Ian 12001 12:00AM

lan 12001 12:00AM
Jan 1 200112:O0AM.
Jan 1 200112:O0AM
Jan 1 200112:U0AR°f

Jan t 200112:00AM

Jan 12001 12:00AM
Jan 1200112fi10AM
Jan 12001 12:00AM

Ian € 200112:OOAM

Jan I 200112:OtlAM
Ian 12001 12:00AM
Jan 1 200112:00AM

Jan 12001 12:00AM
Ian 12001 12:i}DAM

Iau I200112:00AM
Jan12001 12:00AM
Ian 12001 12:00AM
Jan I20DI120UAM
Jan 12001 t2i00AM
Ian 1200112:00A1o1
Jan.1200112s00AM
Jan 12061 12:O0A.M
Jan 1 2(K11 12:OOAM

Jan 12001 12:00AM
Jan 12001 12:00AM



c.aLcVL:artow sxEEr
gY: 0errl. GAl^N0.:2^{,t"9¢'^T„^dGFRRQ649f

OAfE: i&L4,rog 6F#EETREV:gA

- SiEETt^Y3::9i,^

8U6JEG7; I1^dated^;ttrnsaW nsRun-Vactr

7'nnt[Natpe Aualyte K'askePtiase

241-SYx142 P04 . .... .
241,SY-102P04

24(-SY-I02 Rb

241>SY•102 Ttti Sfullgtf(Solldsl
241SY=102 Sb
24I-SY402 Sb

241-SY-102 Se Sludgeisolids)
2414Y-102 Se

241wSY-142 St

241-SY-102 Si
241-SY-taz s04
241sY:102. s04
-2"J.^SYE02 -
241-SY-102 Sr

241 SY-102 Ta
241-SY-102 Ta
241-SY=1U2 Te
'241-3Y-1021'e
.241-SY-I02 Th

241-SY-102 Th
241-$`,Z-102 Ti
24rW-1o2 Ti
241=SY-102 TIC as

C03

241SX102 TIC as Sludge (Solids)
.. . . CJ03'

2t1-sv-ioz n
241-SY-102 Tt

241-SY-102 111'pTAC
241•SY-102 UTOTAL
241=SY-102 V

241-SY-102 V

241-SY-102 Y

241-SY-202 Y

241-5Y-202 Zn
241-SY-102 Zn

241-SY-102 Zr

241-sY402 Zr
241-AW.104 106IGa Total
241-AV+'-104 106Rp

243-AW,I04 106Ru

241-AWI(F4..106Ru

2A1-AtY- 1041062(a
241-Ail'-104 106Eiu Supe"ant
241-AiV-104 II3mCd Total
241=AW-104 l i3ni4'd Salt Cake(Ligv9ds)

241.A.VJ-10A I13tttCd SattCake(Sotids>

inventory Inventory tiasis

Itnits

S.bQE+08:^kg B

S
S
S
S
S
S
S
S
S
S
S
S

E

2`E

TS
TB

TE
IT
E
1`E

TS

Renslty JTeissiry Voistm,e i'otume, Cvncentration ConcenYratlon

Units L1i 1ts UaSts
194kL
t$fikL
194ScL

116519,111 I$6kl
19A,k2:
285:kt.

T86kG
lfssjmL f94 kL

L9dkI

i'Sfi]cL

3'74 kL
186kL
1?4 kL

tSSkt
194:ki.
ISb:kL

ISb'7;1.
114 kI

194k2
]85k1.
194kI

186 kL
I947rT

2.65:8dmL 1$6k1. I.82E+94ug!$

1:65 ghn1. 194 kL 733E-01 oFlB
1.6SglmL 186kT. 9.33&0I u8/g

1.63 gtfttT. 194ICL 7.42E+02 ugf$.

1;55SfntT. I€6;kL 1.43E°H}3 tiFlg
i.AiFgfmL 185kL 1.50Ei¢I uglS

3.63 ghnI, IN 2i1, 2.57Et41I ugtg

1:&5 g/mL 186kI, ].80D+OI ug18
'I:6S$1mi: 194 kL- -TBiYE-NII'ug/g .

u'5 gjmL, 144:kL 9.55i=+01 vgtg

1.65g1m,r, 185 kI, 2.2tE+,02,uWg
I:65$,i'mI. 194kL 6.35E+Ot ugJg

I:65 glmL IBb:ki: 2.79E+02 up,dg

I:Gg'mL 135Id. 2.37E-OSIGCiIg.

L58 gimL 4591I, 4.79Efi$ uCitg

I:bg1mT„ 62 kL 1b6E:U8 uCilg.

12. g(mL 188k3, 0,00+00 iiLSJg

1.02gtiriL 347 kL O.OOE+00 uCi7g

1:6 SJanL 135 kL 2.15M2uGilg

Y.58 gTmL 0171kL 435E-62uCilg

DecayItate

Jan 12RQF 1106A1K
Sanl 2001 12;00A?S

7sn I 200I 12:04AM



CALCULATION SHEET
PROJECT: RPP-VJT

JOB NO.: 45

BY: E. Benlas CALC NO.' 24590-WTP-M4GFRP-00001

DATE: 1 2/04 tQ2 SHEET REV: ¢A

SHEETNO.:117

SUBJECTaJpdale^ Emisslon s Run Feed Veclar

TankName Analyte WastePhase Inventory inventory Basis Density Density Volume Volame Coacentntion Concentration DecayDate

Units Units Units Units

241-AW-104 113mCd Sludge (Liquids) 1.50E+00 Ci TE 1.6 g/mL 62 kL 1.51E-02 uCi/g Jan 12001 12:00AM

241-AW-104 I13mCd Sludge (Solids) 0.00E+00 Ci TE 1.2 g/mL 188 kL 0.00E+00 uCilg Jan 1 2001 12:DDAM

241-AW-104 173mCd Supernatant 0.00E+00 Ci TE 1.02 g/mL 347 kL 0.00E400 uCi/g Jan 12001 12:00AM

241-AW-104 125Sb Sludge (Solids) 0.00Et00 Ci TE 1.2 g/mL 188 kL 0.00E+00 uCi/g Jan 1 2001 12:00AM

241-AW-104 125Sb Supematant 0.00E+00 Ci TE 1.02 g/mL 347 kL O.ODE+00 uCi/g Jan 1 2001 12:00AM

241-AW-104 125Sb Total 2:06E+01 Ci E Jan 12001 12:00AM

241-AW-104 125Sb Salt Cake (Liquids) 2.57E+00 Ci TE 1.6 g/mL 136 kL 1.18E-02 uCi/g Jan 12001 12:WAM

241-AW-104 125Sb Salt Cake (Solids) 1.72E+01 Ci TS 1.58 g/mL 457 kL 2.39E-02 uCl/g Jan 12001 12:00AM

241-AW-104 125Sb Sludge (Liquids) 8.23E-01 Ci TE 1.6 g/mL 62 kL 8.29E-03 uCJg Jan 12001 12:00AM

241-AW-104 126Sn Total 1.16E+00 Ci E Jan 12001 12:00AM

241-AW-104 126Sn Salt Cake (Liquids) 1.45E-01 Ci TE 1.6 glmL 136 kL 6.65E-04 uCi/g Jan 12001 12:00AM

241-AW-104 126Sn Salt Cake (Solids) 9.71E-01 Ci TS 1.58 g/ml. 457 kL 1.34E-03 uCUg Jan 12001 12:00AM

241-AW-104 126Sn Sludge (Liquids) 4.63E-02 Ci TE 1.6 g/mL 62 kL 4.67E-04 uCi/g Jan 12001 12:00AM

241-AW-104 126Sn Sludge (Solids) 0.00E+00 Ci TE 1.2 g/mL 188 kL OAOE+00uCdg Jan 12001 12:00AM
241-AW-104 126Sn Supcmatant 0.00E+00 Ci TE I.02pJM. 347 kL 0.00E+00 uCi/g Jan 1 2001 12:00AM

241-AW-104 1291 Total 1.97E-01 Ci E Jan 12001 I2:00AM

241-AW-104 1291 Salt Cake (Liquids) 9.04E-02Ci TE 1.6p/ml. 136kL 4.15E-04uCi/g Jan 1200112:00AM

241-AW-104 1291 Salt Cake(Solids) 7.79E-02 Ci TS 1.58 g/mL 457 kL 1.08E-04 uCi/g Jan 12001 12:00AM

241-AW-104 1291 Sludge ( Liquids) 2.89E-02 Ci TE 1.6 g/mL 62 kL 2.91E-04 uCi/g Jan I 2001 12:00AM

241-AW-104 1291 Sludge (Solids) 0.00E+00 Ci TE 12 g/mL 188 kL 0.00E+00vCilg Jan 12001 12:00AM

241-AW-104 1291 Supernatant 0.00E+00 Ci TE 1.02 g/mL 347 kL 0.00E+00 uCdg Jan 12001 12:00AM

241-AW-104 . 134Cs Total 1.61E-0I Ci E Jan 12001 12:00AM

241-AW-104 134Cs Salt Cake (Liquids) 6.46E-02 Ci TE 1.6 g/mL 136 kL 2.97E-04 uCi/g Jan 12001 12:00AM

241-AW-104 134Cs Salt Cake (Solids) 7.53E-02 Ci TS 1.58 g/mL . 457 kL 1.04E-04 uCifg Jan 12001 12:00AM

241-AW-104 134Cs Sludge (Liquids) 2.07E-02Ci TE 1.6g/mL 62 kL 2.08E-04uCi/g Jan12011112:00AM

241-AW-104 134Cs Sludge (Solids) 0.00E+00 Ci TE 1.2 g/mL 188 kL 0.00E+00 uCi/g Jan 12001 12:00AM

241-AW-104 I34Cs Supernatant 0.O11E+00 Ci TE 1.02 g/mL 347 kL 0.00E+00uCi/g Jan 7 200112:00AM

241-AW-104 137Cs Total 2.37E+05 Ci S/E Jan 1200112:00AM

241-AW-104 137Cs SaltCake(Liquids) 4.14E+04Ci TE 1.6g1mL 136kL 1.90E+02uCi/g Jan 1200112:00AM

241-AW-104 137Cs Salt Cake (Solids) 1.63E+05 Ci E 1.44 g/mL 457kL 2.4BE+02uCi/g Jan 12001 12:00AM

241-AW-104 137Cs Sludge ( Liquids) I.33E+04 Ci TE 1.6 g/mL 62 kL 1.34E+02 uCi/g Jan 1 2001 12:00AM

241-AW-104 137Cs Sludge (Solids) 0.00E+00 Ci TE 1.2g/mL 188 kL 0.00E+00 uCi/g Jan 1 2001 12:00AM

241-AW-304 137Cs Supernatant 1.89E+04 Ci S 1.14 g/mL 347 kL 4.77E+01 uCi/g Jan 12001 12:00AM

241-AW-104 137nd9a Total 2.2411+05 Ci C Jan 12001 12:00AM

241-AW-104 137mBa Salt Cake (Liquids) 3.92E+04 Ci C g/mL 136 kL 1.80E+02 uCi/g Jan 12001 12:00AM

241-AW-104 137mBa Salt Cake ( Solids) 1.54E+05 Ci C g/mL 457 kL 2.35E+02 uCi/g Jan 12001 12:00AM

241-AW-104 137mBa Sludgc (Liquids) 1.25E+04 Ci C . glmL 62 kL 126E+02 uCi/g , Jan 12001 12:00AM

241-AW-104 137mBa Sludge (Solids) 0.00E+00 Ci C g/mL 188 kL 0.00E+00 uCi/g Jan 12001 12:00AM

241-AW-104 137mBa Supetnatant 1.79E+04Ci C g/mL 347kL 4.51E+01uCi/g Jan 1200112:00AM

241-AW-104 14C Total 1.83E+01 Ci E Jan 12001 12:00AM

241-AW-104 14C Salt Cake (Liquids) 3.97E+00 Ci TE 1.6 g/mL 136 kL 1.82E-02 uCi/g Jan 12001 12:00AM

241-AW-104 14C Salt Cake (Solids) 1.31E+01Ci TS 1.58g1mL 457kL 1.87E-02uCi/g Jan 12001 12:00AM

241-AW-104 14C Sludge (Liquids) 1.27E+00 Ci TE 1.6 g/mL 62 kL 1.28E-02 uCi/g Jan 1200112:00AM

241-AW-104 14C Sludge (Solids) 0.00E+00 Ci TE 1.2 g/mL 188 kL 0.00E+00 uCi/g Jan 12001 12:00AM

241-AW-104 14C Supernatant 0.00E+00 Ci TE 1.02 g/mL 347 kL 0.00E+00 uCi/g Jan 12001 12:00AM

241-AW-104 1513m Total 6.40E+03 Ci E Jan 12001 12:00AM

241-AW-104 1515m Salt Cake (Liquids) 7.97E+02 Ci TE 1.6 g/mL 136 kL 3.66E+00uCUg Jan 12001 12:00AM



CALCULATION 3MlaET

8Y: E;."4?

6ATEi 12E1+J2

SU9JECT: Undatnd £mwssiona Run feotl Veotar

19akNama Anatyte WastePLast Iuveatory Iuventory

. . . . . . . Utl3ts
247•A141-104 15ISm SaltCaka(,So€ids) 5.35"8+03Ci
241-A1Y-104 ISiSm Studgr(tiiqoii3s) 2.55E+02 Ci
2+4I-4.W-104 I52Sm ShtdBe(Sbiids) 0_00S+00Ci
2441-AN'>104 I518m Supeptatqnt 0.0013+00 Ci

241=AW-164 152Eu Total I.93E+00 ci
241-A14404 152Eu SaibCakc(E.iquids) 2.419-0ICi
241-AW-104 132Eu 3altCakc(Solids) I;62E+00Ci
241-AW-104 1521tu Sludge (Liquids) 7.701:-02 Ci
241-AW-104 I52L'u Sludge(So7ids) 0.001#q0t1
241-AW,104 1S2Eu Supcrnauant 0:00E400 Ci
241viW=104 154Fu 7btal 2:20E+D2Ci

2A1.AW.I04 154Eu SaltCake(Liquida) 174E+01Ci
241-RW-1tW 134Y1I Ja€tC:altC(5011d5) €.948+1121:t

24€-AW-104 354Su Studge(Liquids) 8.75E+00 Ci
241-AW-104I.44Eu =4ludge(Sniids) 0:00E+00 Ci
241-AW404.154Eu Superuatant O:OSfE+00Ci
24I-AW<10415513u Tota1 6;O6F.-r-p1Cz
241•AW-1041551iu Sa€tCake(&iquids) 7:541?+00Ci

241•AW104 1551a SalfCakt(Solids) s:07E4010
241-AW404155Ett SYudge('I.iquids) 2e4'1E-t0tlCi

241,AW-104 155Eu S€adge(Solids) 0.00E*OOCi

241-AW-104155Eu Supcmatant 0;00E+00Ci
241-AW-104226Ra. Tatai.. 7:72E-05:Ci

241-AW-104.226fia SaitCake(Liqu9ds) 941E.06Ci
241-AW-104226Ba Sa€t(ake(SutPd6) 6.A5fi-05 Ci

241-AW-104 2261ta Sludgd(Liquids) 10713-46Ci

241-AW-104 226Aa Sfudge(Sahds) 0100E+00Gi
241-AW-104226Ra Sup:rnatenc 4100E+00Ci

241=AW-104227AO Total 7.87E.04Ci 7

241-AA'J-204 227Ac Sa€tCake(I:rquids) 9.81EfiS0'
241-AW-104327Ao SaltCako(Solids) 658E-04Ci
241.tW-104 227Ac S€udge(S,iqul6x) 3141"v05Ci

2414W404 227Ae SiurzBe(Solids) 0.00E+00Ci

241-AW-104 227Ao Suptknataut 0J)0E+00 Cl
241-AW-104 228Ra Total 4:30E=02Ci J

243-AW10422&Ra SaitCahe(t3quids) t:I6EY020

241-AW-104.2281ta Sa£tC:ake(SoLds) 7;771:-02Ci

241-AW-t04228Ra Sludge(I.iquids) 3:701:r03Ci
241-A4Y•104228Ba Sludge(Soiids) 0.4013+00C€
241-AW-10422812a Supr.snatant 0.00E400Ci

24I•A1A!-104 229Th Total 3:94E-03 Cl 1

2¢1•AW-I04 224'Sh BaitC@ka(lsiquida) =1,91E-04Ci

241-AW-I04 229Th SaltCake (Solids) 324E-03 Ci

241-i#W-704229Th Sludge(l.iiptids) 9:57EXi4Ci

241-AW-144 224Th Siudge(So£ids) 0-0013+000 1

241-AW-104229rFh 59apernataF3t U00E4-00C37

241-AW-104 23tYTa Total 2.12F.03 0 1

PR(JJECT- RPPWTP

. .. IJOB *C.:kgoo

CALC NO.: 24540-WTP-M-0CLpRJ00D7

^utiEET REN:OA

SHEET NO.: I Iti

Basis Density Denalty Volume Volume Concentration Cunceateatioa Decay Date
Onits . UnSta Units

I.S8gtmL 457kL. 7.41ttflQuCitg Jan 1 200112;OOAM
1.6 g/niL 62 kL 2.57E+00:uG}tg Jan 1 2001 12:00AM
2.2pJuiL. 188kL 0.001:+00uCitg Jan 12001 12;60Ald
1.02gjmL 347.kL 0.0013°}00uCi1g Jan1'2001i2iOOAM

1.6 gJmL 136kL 5.11E-93 uGJg
1.58g/mL 457kL 2.24MuC'Jg
1.6ghnL 62kL Z7611-04uCitg

1.2gtml. i88kL 0.00E+00isCilg
1.02.ghrs[. 347kL 0.00E+00uCY/g

1.6.g/mL 136kT, 1.266-01uCiJg
(.5$:gmL 457GL L.SJC-iJt.uL11g

k.Gghril 62 kL 8.82E-02uCi9g
1,2 g/;nL 188 kL 0.00E+00 uCjdg

1.02gttriL 347kL 0.00Et00uCitg

1.6gFmL 136kL 3.466-02 uCitg
I.S8ghnL 457ki. 7.02E-02 uCiag
1.6g(raL 62kL 2.43E-02 uCtg

1 .2gJmL 188:k1 0;00E+00uCi/g
1:02gimL 347 ki. 6.00131k00uCi/g

I.6glmt 136ki:'. 442H-08pCitg
1.58pjriiL 457kL 894E-08uCi/g
1,6 gml, 62 kL 3.16E-08utlfg
1.2g/mL 188kL 0.00E+OpuCiJg
I.02g/mL 347kL 0.00E+00tsC'i/g

I.6g/mL 136 kL 4.5€13-07uC€tg

1.58 glmL 457 kL 5.2 €E07uCitg

1.6..^gJmL 62 kL 3.16&07uCiJg

1,2g/mL 188kL 0.00E+00 uCStg
1.02 $ttitP: 347ttL 0.0013+00uCi/g

1.6gfml. 136kL 5.32E-05uCi/g

158glimL 457 kl. €.081"v04nCi/g
1,6 g7mL $2kE. 3:73F;ASuGtitg
1,2g/mL - 188kL 0.00Ea00aCY/g

1,02gfmL 347 kL 0.00E+00uCi/g

2:6g1mL 136 kL 21650b uCitg
€.58g/mL 457 kL 4.56E06 uCi/g
i.6:g/inL 52 kL t 38$-0b uCi/g
1,2g/mL I881c2. 0.00E+0OuCitg

I.02 g1mL 347kL 0.00+00 uCi/g

Jan [ 2001 T2:00AM
Jan I 2001 12:00AM

Jan 12001 1'1fD0AM
Jan 12001 12•00.AM
Jstt 12001 t2:SRAM
Jnn I 2001-72i00AN1
Jan I 200112:00AM

Jan 12001 I2;00ftiM

Jan I 2w1 fz:uOANi

7an 1 200112i00AM

Jan 1200112:0QAM

Jan € 200112r00AM
Jan 12001 12:00AM
Jan I 2001 12;flOM4

Jan 1 2001I2:D0Atv1

Jan 1200,1 12:00AM



CALCVLA7tOPR SHEET PzoJECT:Ba
'
a-^Ta

Jas N0.: z±^^
av: -sarsres cA1.C r+o.:
DATE: t21^Qd1^ . . . . . $tiEETt2EV: PA

. . . . . . SFtEET NfT.: ILQ

SUBJECT:11dpatg^„^^u^[#un Feed Von

Tank Name Aual,.rte Waste Phase

241-AW-104 2:3tPa
241-AW-104 233Fa
241-AW104. 231Pa
241-AW-104 2311'a
241-ANi-304 231 Pa
241 t1W-104 232th
241-AW-104 232Cfi
24I .iW-104 2327ti
244t ,1W104 232'f'h
241-AtV-104 232Th
24I-AW-I04 232T7t
241-AN;104 21211
241-AW104.2320
241-AW-104232U

241-AW-104 232U
241-AW-1042321U
241-AW-1042320

241-AW=104`. .2330
241-A11'404 .2330
241-AW-104 .233U
241-AW04233tt

249-AV7-104:'.733U
241-Atl`-104233U
241-AW-104: .234I7

241-AW-104 234U
241-AW=104 234€)

241•AW-1042340

241-AW-I04 234€1
241-AW-104 234F3
241-AW-104 245U
24I-AW-104 235U
241-AW-104 23511

241-ASV-104235U

241-AW11T4 235U

241-AW-104 235U
241-AW-304236U

241-AVY-10423611
241-AW.I04 236U
241-AW-104 236U

241»A1X'-104 2360
241-AW-10423612

241-AW=104 237FIp

241-AW-104. 237T3p
241-AW-104237Np
241xt5'@/=104.237Np
241^AW-104237Ng
241-AW-104 237Np

Salt Cake (Liquids)
SaltCake (Solids)
Sludge (Liquids)
Sludge (SaliCs)

Superrntant
Totaf

Salt Caka (Liquids)

Salt Cake (Snltds)

Sludge (Liquids)
Sludge (So1ad.^c)

Supernatant
Total
SaitCaki+(Liquids)

Salt Cake(Solids)

Slndgee (b;iquiita)

Studge(S6lids)
Supematant

Total

SaltCake(Liquids)
SaltCake(Solids)

Sludge (Liquids)

Sludge (Solids)
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (Seflds)

Stu3ge(Liquids)

Sindgc (SOlids)

Supemafan€

Tatak
Salt Cake (Liquids)
SlnQge (Liquidc)

Sludge(Satida)

Suparnatant

Sali Cake (Solids)

Total
SaltCake(l.iguids)

SaltCake(Sslids)
Sludge (Liquids)
Studgt (Solids)

3ulrreiatant

Total
SaltCakx(Liqu9ds)
Salt Cake (Solids)
Studgc(Liquids)
Sludge(Solias)
Superrretant

Inveni®ry Inventory 8aats

ttnits
2.fi5F 04 Ci TE
1.7713,03 Ci '1'8

8.468-05 Ci TE

0.00E+00 Ci TE
O,O0E+00 Ci TE

2:07E-02 Ci 8
2:58E-03 Ci TE
1.73E-02 Ci TS

8.24E-04 Ci TE

0.00Et00 C7 '.Cti

0.00E+00 Ci TE
4:26E-03Ci f1C

1:99E-03 Ci TO
6.47Lt15Ci C
5.09E04 Ci TE

2.09E-03 Ci C
5.63F".•07 Ci C

1.46E-02 Ci E/C

6:541?-03 Ci TE
1:77E-04Ci C

2:09E-03Ci TO
5.74E-03Ci

.

C

1;54E-06 Ci C
3:46E+00Ci 1?JC

2.23E-03 Ci Tp:
1.04E^01 Ci C

7.721:-040 TE
7:35E-kWtCi C
9.00-04 Ci C
I31L•-CCi B1C

9.14E-05 Ci TF,

2:92E-05 Ci TE

1.2713-01Ci C

3.42I'x05Ci C

394FA3C'i C

2,&4E>01 Ci E/C

7.78&05Ci TE

8,S2F.-03 Ci C

2:49EA5Ci TE

2:76E-01Ci C

7.41E-05 Ci C

3h1E-01Ci E
L69E-0ICi TE
1,431341 Ci TS
5.2911-02 Ci TE
0:00E+00 Ci TE
0.00E+00 Ci TE

Aeaslty Bensity

. . . Units
1.& gLmL

1.58gfnd-

1.6 WmL
1.2 g/i»F.

1.02 pJml.

1.GghnL
1.58 glmL

1.6 g(mL
1.2 glsL
1,02g7mL

i<6g/m1,

9/mL
1,6 g1mt.

g7mL

glmL

1.6 glmL
g1mL

t:6 g1ml.

81ml,
glmL

1.6 g/mL
g'mL

I:frgtmL
ga4nL

8101L

I.S gJmL
1.6 gtmT.

9/TML

gfmL
gdraL

1.6 g7inL

gtmL
I:G glmT.

gJml:
gtmt-

1.6 gAL
1.5$ gtmL

I.6 gdrzYL
1.2gtitL

7.02ghaI.

Volume Volume Consentration ConctntraSon Decay Date
Units Unit.s

136 AL 1.22H-06riCifg

457 kL 2.46E-06uCitg

62 kL 8.53E-07uCitg
SR8 kt. 0.00E+00 uCUg

347 ki, p:00E+00 uG51g

136 kL 1.1 BE-05 uCitg
457 kL 2A013-05 uCi/g

62 kL, 8:30E-a6 uCitg
188 kL 0.00St00 uCilg

347 kL 0A0E^t00uCitg

t3fik1.

457 kL

62k1.
188 k1:

347 kl..

136 teL
457 kL
62k2.

188kL
347kl,

136 kL
457 kL
62kL

i88k3.
347 kL

136hL
6111
P88k.I.

347 kL

457 k1.

136 kL
457 kL
62kL
1gM,
347 kL

136kL
457 kL
62 kL
188kL
347 kL

7.32fi06 uCilg

8.85E-0 oCilg
5.14E-06uCi/g
3.70E-O6 uCilg

1,42Ir09 uCilg

3.0IE-0SuCUg

2.4313-07 uCilg

2.11 E-05 ucitg

2:39E-03 uCiJg

3.90EP09 uCUg

t.02E-05 uCitg

t.42F.Pt3atuCiig7.17L+-0SuC'Jg

1.39E-03 uCidg

2.28E-06uCilg

430H-07 uCitg
195E-07uCitg
529E-04uCitg

8.65E-08uCiig

538EA6uC31g

3.571i-07 uCitg

1.17H-05 nCilg
2StE=07 uCifg

I.iSB<03 uCtg

1.871;-07 uCiig

7.60E•tkuCi1g
1.97E-04 uCi/g
5.3311-04 uCiig
0.0011t-00 tiClg
0.00E+00 uCi/g

Jan12001 12:OOAM

Jan1200t 12:00AM
Jan1200t12:00AM
Jan 1 2001 I2:00AM
JanC200112:00AM
JanI200i 12:00AM
Jan 1 20011200AM
Jan1 2001 12:00AM
Jan 12001 12:00A[«t
Jan 1 2011 12:00AM
Jan12001 12:O0A61

Jan12001 12:OOAM
Jan12001 12:O0fiM
Jatt 1200112:00AM
Jan 12001 12:00AM
Jan 1 2001 )1MAM
Jan 1 2001 12.00AM

Jan 12001 12:00AM
Jan 1 200112:00Ab4
Jan I 2001 12:00AM

Jan I20o[12t00AM

Jan 1 2001 12:00AM
Jan 1200 112:00AM

Jan 1200122:00AM

Jan I 200112:00AM

Jan 12001 12:00Atit
Jan 12001 22;YIpAM
Jan 12001 12:OtSAM

Jan 1200112-40AM
lan 12001.12:00AM
7an 12001 12:OOAM
Jan I2001I2.00AIvtJan

I 2001 12:00A14f
Jan I 2001 12:00A2rS
San 12001 12:Q0AM

Jan 1200.112:00A3K

Jan 12001.12:00AR2
Jan 12001: 12:00AM
Jan 12001 12:OOAM
Jan 1200112;{WAM
3an12tq112:WAM

Jan 1200 112:OOAM
Jan I 2EO112;00AM
Jan 12001 12APAM
Jan 12001 12:00AM
7an 1200112:00APr1Jan

1200112:00AM



I

CALCULATtt']NSHEET PRaecr: nPP
. . . . . .

. .tC6 NU.`.24..^

BY:E;,O,gglfs5 CALCNO.: 2459Q-WTP-M4C-FRP-00®b1

DATEcY^?0^ SNEETREY:gA

. ... . . . . st1EETNQ.:12g .
$U6JECT: 11alitis8 Em3asiona un Fa^,@ Voctor

TankM1sme Ana(yte WaattPhase Invnntory Invetltory 8rtsis Deositv Density 3'otume Voluwne ConeantrationCaneentratlon AeeaYDate
UniLS UA71ts UIli(3 Unlt6

. . .241-AW-104 238Pu Total 5:78E+41 Ci C . . . . . . . .. ^ JanI2001I2:00AM
241-AW-104 238Pu Salt Cake (Liquids) 1.15E-01C5 C g1mk, 136kt. 5.87E-04uCilg Jan1200i12:00AM
241-AW-104 236Cp SaltCakC(Solitls) 6:23E-#Ot)Q C glml. 457k1, 8S213-03nCifg Jan12001l2i00Alsi
241.r#W-104 238Ru Sludge(t.iquids) 3.43F,-D2Ci C pfinL 62kL 3.87E•04uCiig Jan 12001 12:OOAM

241-AW-104238Pu Sludge(Solids) S.14fi+02Ci C gtmi. 18$kL 2:13^L407uCiPg Jan120U112.KM1AM

241-AW-104 238PU Supetnatani 6.40F,-03 Ci C p/mL 347 kL 1.62E-05uCilg Jart1200I 12:00AM
241-liW-10423&U Total 2:37Et00Ci BdC Iani200112ir0AM

241-AW-104 23811 SaltCalce(Iaquids) 2OOM Ci TE 1:6g1mL 136 kL 921E-06uCttg Jani2001f2`.OOAM

241+AVd404 239U SaltCake(Snllds) 7:1iE=02Ci C ImL 457k1- 9-73E05itCilg Jan 1200112200AM.

241-AW-104238U Sludge(Liquids) 5,41E-04Ci SE 1.6g1n4. 62kL 6.46F-06uCidg San120Q122_O0AM
241-AW-10423$U Studge(Saiids) 2.30E+00Ci C gTmL 18 kL 9,56E-03uCi/g Jan12001l2;OOAM.

241•AW-104 2181)
" 2

Sugerriatant 6.I8L^-04Ci C pJmL 347kL 1.5611-06uCitg Jan't2001i2:00A1vI
2sni-icW-iw a3 r17wuFu

241•AW-104239124OPu
Tolai
Supcrristant

7:i5r.-02Ci
7.I5H-02Ci

S

S 1.14 pJmL 347kL 1.81E-04uCitg
ian I200ii :wAi».

Jan1200tI2:ODAM
241-rtW-104 231Pu Total 4:9413402Ci C Jan 1.200t 12t00AM
241.AW-104239Pq SaltCake(Liquit3s) 9.85E-01Ct C glmL .236k1. 3.031a.,03uCitg Jant200t.12:00AM

241-AW-104 239T'u Sal2Cake (Solids) 5ME+0! Ci C gJinL 457 kL 7.29&02 riCi/g Jan 12001 12:fl0AM
241AVt'.;104 239Pu Sludge(Liquids) 194E-01 Ci C 91snL 62 kL 3-32£-03uCUg Jan l 200! 12:00AM

243AW-104 239Pu Sludgz(Solids) 4,40E-r02Ci C gTmL 188kL L83E+00uCS1g Jan1200i12it70AM

241-AVW-104 239Pu Supernatant 5:A8E-02Ci C . . ^ gtmL 347kL 1.39E-04vCvg Jan1206tt2;00A1vi

.241-AW-104.240Pu Totat. 1.50E+4)2Ci C Jan1200t32:00AM

24l-AW-104 24OPu Salt Cake(Liquids) 2:99E-01 Ci C g/mL 136 kL 1.53E=03uCiig Jan 12001 12:00AM

241-AW-104240Pu. 8altCake(Solids). 1.6213+411:^.Ci C g1tttL 457k1. 2;21E-02uCiPg JanP2001i2:00AM

241-AW404 2A0P1f Shuigc(C.iquidx) 8'93Pfi2Ci C gtenL 62kL LOIE-03uCi7g 1anI200112:D0AM

241-AW,104 240Pu Sfudge(Sol:ds) T;34Et02Ci C gJmL 188kL 5,55E-Otut;Ug Jan 1 200112:00AM

241-AW-104 240Pu Suyeinataw I:66F.-02Ci C glmL 347IcL 4.2IB-05uCi/g Jan12001-12:00AM

241-AW-104 241Am Tata1 5.94E+01Ci S/C Jan 1 2001?t2°tk3AM

241•AW=100. 241Am SaltCake(Liqutds) 118FOt Ci C gPmL 136kL 6A3H-ilA=uCJg Jan I 2001 32i00APvf

241-AW-104 241Ain Sa1tCeTce(Solfds) 6:40E+O0Ci C g1mL 457k1: 8.75E-03uCitg Jan 12001 12:00A,1+1

24I-AW-104 241Aite Sludge(Lieluids) .. :3.53"2Ci C glnd, 61 kL 3.98E-04uCitg Jan 12001 12,-tWFiN

241-ASV-104 241Atn Sludge (Solids) S28£t01 Ci C gAril. I881;1. 2d91l-01 uCilg Jan 1 2001 12;00AM

249:AWLLI04241Arrz Supcmatant 1:05"1Ci S 1.14g/ml.. 347kL 2-64E44 uCtg JanI204t12at6Aht

241-AW-104 24iPu Total... 14:4511+03G5 C JanI200112;00AM

241-AR'-I04241Pu SaltCaka(Liquids) 8.86Ei00 Ci C gtttix[: 136kL 4,5313-02uCitg ... JanI200i:..12:00AM

241-AIV-104 241PU SaltCake(Solids) 4AF+020 C gtmf. 457.k1. 65733-0IuCiJg 1an12001t2:00AM.

241-AW-1042471'u Sludge(Liquids) 2_65E+00 Ci C g1mL 62kt 2.99E-02uC51g SanI200112;0oAh4

241-AW-104 241#tia S1ud8C("aoltds) 3:95Ei03Ci C gtinL 188kL 1-65Ei46uCitg Jan1200]12:0DAM

24S-AW-i042QIPv Supecnatant... 4,94E.0LCi C gfinT. 347kL I15E413uC4tg Jani204I32i00Arit

3+51-AW-104 242Cm Totx2 iJ1Fi03`Ci C JanI200112:ODAloi

241-AW.104242Cm SaltCakc(l.iquids) 220"6Ci C g?atL 1]6k[, MEr08uC+lg Jaai200I12s00AhI

249-AW-104 242Cm SaltCake (Sn3ida) 139B-04 Ci C ghn1. 457 kL 1:63E-07 uCUg Jan 12001 12:06Ak1

241-AW-104242Cm Sludge([.iquids) 6:58E-07Ci C gfmL 62kL 7.42E-09uCfg lan 1200112:OOAM

241-AW404242Cm Sludgc(unlids) 9.84E-64Ci C gfruL 188kL 4.09E-OC>iiCtlg JanI200iI2dS0AM

241-AW-104 242Cmm Supernatant 234F,-06Ci C g+inL 347-k1. 5:92E-09uCitg Jan1200T12:00AM

241-AW.104242Pu Total 232E--02Ci C . . . . . Iani-2001^12i00AM

241-AW-104242Pu SaltCake(l.lquids) 4.63E-05Ci C g1mL 136kL 236E-07uCiJg Jan1200iI2:00Ah4

241-AW-104-:242Pn SaltCake (Solids) 2:5 tE-03 Ci C gfmL 457 kL 3.43FO6 uCitg Jan i200t 12:00AM



CALCULATlON SHEET t'RaJECT: RPp-wrP
^ . . JQ8 NQ,/'§`aM

9Y: CAL.C f3O.:Ml^-WTP-M4C-FRP-09opi

f1AT£: t1KMH1?. SHEET REV: qA

. ^ . ^ . . ^ SHEETNp.:M

SUf)JELST:U0gEgdFd,tiss&^nsRun^ 9VCi

TattkName Analyte WaatePhase

241-AW-104242Pu Sludge(Liqueds)
24t-AW-104 242Pu Sludge(Sotid3)
247-AW-104 242Pu Stipemstani
241-AW-104 243Am Tatal

241-AW-104 243Am Salt Cake (Liquids)

241-AW404 243Am Sat3Cake (Solids)
241-AlV=104 243Am Sludga(Liquids)
241-AW-104243Am Sliulge(Sotids)

241-AW-104 243Am 3uperiretam

241-AW-104 243Cm Total
241-A.W-104 243Cm SattCakc(Liquids)

241-AW-t04243Cm SaltCske(Solids)

241-AW-104 243Cm Sludge (Liquids)
241-AW-104243Cm Sludge (Solids)
241-AW-104 243Cm Siipernatant

241-AW-104 244Cm `I'otxt

241 -dAW-404 244Cm Salt Cake (Liquids)
241-AW-104:-244Ctn Salt Cake (Salids)

241=AW-104244Cm Sludge (Liquids)

241-A'Wd02244Cm Sludgt(3o3ids)

241-AW-104244Cm Supernatant

247-AW-104 3H 'PotaP

241-AW-104 '3TI Salt Cake (Liquids)

241-AW-104 311 Salt Cake (Solids)
241-AW-T04 3H Sludge(Tiquids)

241-AW«104311 Sludga(Soiitls)

241-AtV-1043H Supentatant

24I•AW-I045911i SaitCaku(Liquids)

241-AW-10439t1i SalltQkd(Solids)

241 •AW-10459t.ti Sludge (]:iquids)

24I-AW-104 5914i Sludge (SniidS)

241-AW40459td1 Supernatauf

241-AW=10459M TMal

241.AW-104 60Co Tbtal .. ..

241-AW-104StiCo `3altCake(LiqUids)

241-At4•50460Cd Salt'Cike(Solids)

241-AW-104 60Co Sludge(Littuids)

241-,AW=10460Co Sludge (Solids)

241-MV-1046t1Co Superoatant

241-A3V=10463M Total
241-AW-104 63Ni Salt Cako (Liquids)

241-AW-104 63Ni Salt Cake (Solids)

241-AW.704 63Ni Sludge (Liquids)

241-AW-104 63Dii Sludge (Saiids)

24I-AW-10463Ni Supernatant

241-AW-€04 19Se Total

241-AW-10479Se Salt£ake(t,iqu3cLs)

€uventary inventory 6asis
Ltnrits

1.3gE-05 0 C

2:07> -a2 Ci C
2:58E-06 Ci C
4.22E-05 Ci C

8.3913A8Ci C

4:55E-06Ci C
2:51E-08 Ci C
3.75E-05 Ci C
8:93&08 Ci C
1:52E-04Ci C

:3:031i-47 Ci C

t.b4E•05 Cl C

9A511-08Ci C
1.35L'-04Ci C
3:222?-07 C C
6,6311-04 Ci C

1.32E-05Ci C

714E-05Ci C
3.94E-07Ci C
5:89F.04Ci C

I:40$-06Ci C

533E*O1 CS E

2d4E+01Ci TE

2.11&401 Ci TS
7,8113+00Ci TE

0R0E+00 Ci TE

0.00E+00 Ci TE
.5:18E-02 Ci TE

1.0513+00 Ci Ts
1:66E-02 Cf TE
Q:WB+p0Ci TE

0.00E+00Ci TE
1:12i's400Ci E
1_56E+01 C1 81F.

1.2611+00 Ci ?E
I:15E+{HCi 'ZS

4:{53E-01Ci 2"B

4.008+00 Ci TE

2.42$-W0Ci S
1.06E+02C's E
4.89E+00 Ci rE
9.96E-r01 Ci TS

1,56E+00 Ci TIi

0.00E+00Ci Tk
010013+00Ci 't'E
Y.92E-01 Ct E

2.40E.-02 Ct `€'L

7fensity Density

itnits
gtnti.

gfmL

>tlML

9`reL
gjtnL

plmL

%/mL
g7mL

9/-L
glmt.
gimL

9lML
xtmt;

gJmL

P1mi-
gJmL

glmL
g1mL

1.6 g1niL

1.58 g1mL

1:6g1tnL1.2
FImS.

L02 gtmL

1 .6 g!mL

1.58 gtmL

1 6 8?triL
1.2 gtmL

1.02 gtmt.

1.6 g{mL

1,58 gtmL
16 ghnL

13 g/rn[.

1, 14 gtmL

S;6 WmL
1.58 glmL
1.6 gltnL
1.2 gtmL.

1.02 g+ml,

1.6 g1ml.

Volume Volume Cbneentratiou Cuncentratlon

t.ialt4 Un1ts

62 kL 1.56E-07 uCitg

188 IS. .8:59L-05 uCitg

347kL 6:52E-09uCifg

136 kL 4.29E-14uCiFg
457 kL 6:2213-09uCilg

62 kL 2.83E-10 u£ifg

188kL 1.561i-07 tiCitg

347kL 2.26E-lo„citg

136kL

457 kL
62kL

188 kL
347 kL

136kL
457 kL

62kL
188 kL
347 kL

136kL
457 kL
62 kL

183 kL
347 kL

136 kL
437 kL
G2kI.

188lcL
347 kL

136 W.
457 kL
62kL
189 kL
347 kL

136 kI.

457 kL
62kL
388 kL
347 kL

136kL

1.55E.f19 uCi(g

2.24E-08uCitg
1.02E-49uCitg

562E-07 uCUg
8.1 S>:-10 uCUg

6.73E-09uCi/g
9.76H-0BuCi/g

4.44E-09 uCUg
2.45E-06 uCifg
3.54F09 uC'ilg

1-12Ed01 uCi/g
2.92E-02 uCUg
7.87E-02uC5/g
O.OOE+00 uCUg
0,04E+00uCitg
2.38E-04 uCUg
€.45E-03uC;ug

i.6?E•€)4. uC;tg

a.o0E+00 ucitg
0:00E+QO:uCtitg

5.80E-03 aCitg

1,59E-02uCilg

4.078-03uClg
0.001i+00uCiJg
6;12E-03uCilg

2.258-02uCitg
1.38E-01uCitg
€.58E-02uC1/g
0.tl0E+01)uCSlg

0.00E+00uCJg

1,14E-04 uCi/g

tleray Date

Jan 12001 12:O0AM

Jan 1 200112:00AM

Jan1200112:00AM
Jan 1200112:00AM
Jan 12001 12:00AM
Jan 12001 12:00AM
Jan 12001 12:00AM

Jan 1.2001 12:O0AM
Jan 12001 12:00AM
Jan 12001 12:DOAM

Jan1 2001 12:Q0AM
Jan 12001 12:00AM
Jarc1 2001 12t00AM

Jan 1 200112:00AM

In 1200112:tl0AM

Jan 12001 1100AM

Jan 1 2001 12:00AM
Jan12001 12:00AM
Jan I 20112:00AM
Jan t 200112:00AM
Jan 1 2001 12i00AM
Jan 12001I2:00A2*i

Jan I 200112:011AM

Jan € 2001 12:04AM

Jan 1200112i00AM
Jan 12001 772:00AM
Jan 1 2001 12:00AM

Jan t 200312:8DAM
Jan 1200112:00AM

Jan S 2001 22:00AM

Jan 12001 12:00AM
Jan 12041.32:00Abd

Jan 1203112:60.AM
Jan 1200€12:OQAM
Jan 1 20(01 12:00AM
Jan 1200122:00AM

bn 12001 12:OoAM
Jan f200112:O0AlbiJan

1 2001 i2t4iiAM
Jan 12001 12:OOATvT

Jan 1 200r12:00AM
Jan 3200€ 12:00AXd

Jan i2t01 12;00AM

Jan 1 200€E2s00AM
Jan 1 2001 12:00AM

Jan 1 2001 12:00AM
Jan I 2001 12:OOAM



CALCULATION SHEET atruECT.
sos r+o.;Z4M

t3Y- . E.irios CAtC NO.: 245&YW7P-M4G-f'HP-0tiDOt

Di'iTE:13W4703 3tIEE'TtfEV:9A

. . . . . . SHEET hlO.:in

54At};tECT: ^dt^^mt4^r^!^gcvrE^.V..gf.klr ... .

TankName Aadlpte WastePkase lavsntotp i'nveatory 8asis IIenatty Density Fotume 1?olume Conaentrat€onConcentra6an DecayUafa

. . . . . . .. . . . . Units Utllts Units I7nita

241-AW-104 79Se SallCake(SOlids) F.61E-0ECi TS 1.58gfmL 457icL 2,22E-04uCi7g lani 200112i0ttAM

241-AW-10479Se Sludge(L{quids) 7:66E-03{.l TE 1.6gfmL 62kL 7.72E-05uCilg Ian1200112:OOAA2

241-AW-104 J4Se Sfudge(,Sir3ids) 0.0013t00 Ci 'tF3 P.2gSmt. 188kL O.OqE+00iiGtdg Jan12001t2:O0Aht

241-AW-104 79Se Supcniataut 0:00E+00 Ci TE I:02g1mL 347k4. 0.00E+£N7uGl"lg Jan 1 200112:06AM

241-A3Y-104 $OSr Total : .. . S:11S+ll3 Ci SIE Jan 7 200112it10AM

241-AiV=104 90Sr Salt Gaka (Liquidc) 3:41 H+03 Ci TE 1.6g.+mL 135kL 1.5711+01 uCifg Jan I 200112;06AM

241 ,AW104 90Sr Salt Cake (Solids) 6.00E+02 Ci E 1.44 pjqitJ-. 457 kL 9.1213-01i£ilg Ian 1 2002:..123M3Ah1

241=AW-10490Sr S7udge(.Liquifls) 1:09E+03Ci TE 1.6g/mL 152kl, 1.I0B-HO1,uCifg Jan 1200112:00AM

241-At'1-104965r Sludge (Sotids) 0004-00Ci TE 1.2 glmt: 188kL 000E+00uCtg Jan 1 200112;ti0AM

241-AW-104.90Sr Supornatant 1a9E+O1Ci S 1,14q1m1, 347kL 3:01E-02uGi/g Ian1200112:OOA141

241-AW-104. 90Y Total 5:11E+07CC5 C . . . . ^ . . . . . Jan 120011240AM

= 241-AW-104.90Y. SaEtCake(L{quids} 3AIE+03Ci C gfmL 136kL 1.37LW1uCltg Jan1'2001I2:f}(1AM

241'I4YY-104 Yi}) >91Sl.dKC(lG{lG3) V.UVGTUL4i Y.
_,_Y
gfn,A.. 45/

ti;_
rl

.
L Rlluti.Yg

^IM_,

241-AW-E0490Y Sludge(I.iquids) 1.09E+09(A C gtml- 62kL 1.10E+flluCitg Jant20011Z:OOAM

24S-AW104905' S3udge(Salida) 0.0'JE+OOCi C gJtnL 188 kL O.OOE%40uCitg Jan12001.12:00AM

241-AW-104 90Y Suptmatant i.19E+01Ci C pJmL 3471cL 101E-02u'g Jan1200L72!00AM

241-AW-I04 93enil'6 Total 7.62E+00Ci E . . . Jan1200912:tHiAivt

241-AW10493mNh Sa1tCake{Liqvicts) 9:49E-41 Ci TE 1.6gImL E36kL 4.36E-03uCiTg Jan1200I12:00At+1

241-API-10493mNb SalYCake(Sattds) 6_3613+00Ci TO 138 gim'C, 447kL 8.81E-03itCidg Jan 12001M09AAT

241-AW-104 93mN6 Sludge(t.iquids). 3.04S-41 C TE 1.6g1mL 62 kL 3.06EA3uCilg Jan t 200112:00AM

241-AW404 93mnM Sludge(Solids) 9:00E°cOQ:Ci TTs 1.2trJmL 188kL 0.00E+00uCJg Jan 1200112:00AM

24I-AW-30443mNt. Supentatant 0.00E+00Ci. 't'E I.02p.jmi. 347kL 0ODE+00uCUg JanI2001I2:Q0AM

241-AW-i04:..93'Lr 't'afal 9,49E+00Ci E. ... . Jan1200113:OOAM

241-AW=i04 434r SattCake(Liquids) 1:18E+00Ci TE 1 .6gtntL 136kY.. 5.44$-03uCilg Jan1200112;1}0AM

241-AYt-104 93Zr SaltCahe{Salids} 7.93E+00Ci TS 138glML 457kL LI0E-02uCi7g Jan 12001 12c00AM

241-AW-E04 43Ta Sludge (Liquids) 378E-41Ci TE L6g7mL 62kI. 3.81E-03liCiJg Jan1200I42:00AM

241-ASV-[0493Zr Sludge(Sitlids) 0A0E+00Ci TE 1>2gfnata I$BkL 0.007i+00uCUg Jan 13001I2<OOAM

241-AW;104$3Zt Supamatant 0,{30BaU0C"s TE 1.02g1mL 3471L O0011+00vCUg Jan12RYi"12¢00A2vf

241-AW10499Tt Slitfiakc(Solids) 5,39E+02Ci E 1.44g#inL 457kL 2.I1E-01 uCirg Jan t 200t12:00AM

241-Jti4J-104 99Te Sludge (Liquids) 1.49E+01 Ci TO 1.6 glntL 62 kL 1.51E-01 uCi/g Jan 1200112:OOAItif

241AWq04'99Te Sludge(Solids) 0:0013t00Ci '1"Cv 1:2ghnL 1$8Id. 0.00E+00uCi!g Jan 1 200['.`12:ODATvT

241-AW:20499Ta Supernatant t1:0t7E+ObCi TO 1.02gPntl.. 347kL O.OOE+OOuCUg Jan1200112:t}0AM

241-AW-104 99Tc Total 2:01Et02Ci E Jan 1 2001T2:01lAA4

241-AW-104 99Tc Salt Cake (Liquids) 4:67E+01'Ci TE 1.6 g1iaL 735 kL 2.15E-01. uCUg Jan 1 2001 12;OOAM

241<AW-104 Ag SaltGake(Solids) 5:65E-HWkg S i-6gImL 457ficL 733E+00ugig JanI2tNt112:00AM

241-AW-10d AS Sludge(Liquids) 7J9E-01kg S 1.43pimL 62kL 8.t113+60ugtg Jan 1200112:00AM

241-AWa04 AS `CotaT 338Et01fcg S . . . Jan12001t2:00xtM

241-AW-104 AS Sludga(SOlids) 2:42E+01k'g S d.4 gjv1L 188 kt, 9.21E+01ug1g Jan 12001 12:00AM

241<AW404Ag SaltCeke(d.irtuirls) 8,17VAikg S 7.45g1niL 136kL 4.1413F00 ug7g Jan1200122:00AM

241-AW=104 AS Supanatsnt 3.50E-01 kg S 1.48p/mL 347kL 9.35E-01ugJg Jan 12001 I2:00AM

241-AW-104A1 Total 7.28E+04kg S Jan 1200112:00AM

241'AW104.-.AI SaltCake(Liquids) 4:04E+03kg 8 1.44g1mL 136kL 2.06H+04uglg Jan1200112:00AM

1A1-AW-104 AI SaltCake(Sotids) 1:46E+04 kg S 1-6glmL 457k1 2.00E+04uglg Jan1200112.00AIei

241-AW»101.Al Sludge(Liguids) 1.02E+03kg S 143gfnrl, 421k1. 1.t5E+04ugtg Jan I200112:0QAM

241=AW4€4 AI Sludge{SotiJs} 237Ea03kg S 128g?mI. 189 kL 1,07E+08ngtg Jant2001I200AM

241•AW-104Ai Supersiatant 5c73E+02kg S 1,08ghnl. 347 kL 3.53E+03ugtg Jan 12001 12:WA.M

241-AW-104 As Sal[Cake(&iquids) 8:17E+06kg S I.45ggntT. 136-kL 4.14H+0iug7g Jan120Bt_12:00AM



CALCt1LA'EIGlN SHEET PROJEcr: 8eeW_TP
. . . . . . . JOB tdO.:Am

BY:.__BgffjQ^ CAI:Ct4O.:24 592WTP-MAG-fRF•aJWi

®AYE: 121441Oz SWEET REV: OA

. . . ' . SHEET NO.:M

SSiBJCCT: UOtlatad Em^asbns Run Fes+t Vscta

'iankName Analyte WastaYhase Im•entary Inventor} Basis itensity T>eensitg YMume Volume Concentrattan Cancentratton DecapAtitc

Un£ts Cinita Einits Unkis

24£-AW404 As Supetnstannt. .3.506+00kg S 1.08g1mL 347kL 9.3513+00uglg 1an1200112s00AM

241-AW-104 As Sadt Cake(Sa7ids) 3.90E+01 kg S Lb g/mL 447 kL 5.33B+01. uglg Jan 12001 12t00AM

241-AW-104 As Total 6.57E+01. kg StE .. .. Jan 12001 12:OOALvt

241-A'W-104 As Siudgs (Liquiil5) 3.73E+00 kg S 133 g/mL 62 ki, 4.52E+01 ug/g Jan 12001 12c00AHt

241-AW404 As Sludge (Solids) 1.1313+01 kg S 1.4 glmL 188 kL 4.30E+01 ug/g In 12001 12:00AM

241-AbV-104 B Sludge (Solids) 6.0113+00 kg S t.4 glml.. 188 kL 2.29E+01 uglg Jan 12001 12:00AM

241-AW-104 B Sludge (Liqu9ds) 2.05E+00$g S 1.43 glml 62 kL 2.3113+01 upjg Jan I 2001 12:00AM

241-AW=104 R Suliernatant 2:22E+063cg S LOSglnil. 347k1. 5-42E+00uglg Jan1200112:00AM

241-AW-104 B Satttkke(Liquids) 6.34E+00 kg S L44gjnsL 136 kL 3,24E+01 uglg Jan 12001 12:00AM

241-k.W-10413 S'a1tC.ake(Solids) 222E+01kg S 1.6glmL 457kL 3.04E+01ugJg Jan12f10112.00AM

241-AW-104.H Total 3.8811+01kg S 1an1200112:00AM

241-AW404 Be Sa7tCake(Solids) 1:95E+01kg S 1.6gitnL 457kL 2.67E+03uglg Jan1200112:00AR3

241-AW-104 Ba Sludge (T.iquids) 1.87E+00kg S 133 g/mT. 62kL 2426E#411 ugfg Jan 1 2001 12;00AM

241-AW404 Ba TUtal 33fiF.+01kg 51E Jan1200112:OOAM

241-AW-104 Be SaltCake(Liquids) 4.0913+00kg S £.45g1mL 136 kL 2.08E+01ug1g Jan1200112:00AM

241-At.Y-164 Ba $ludge(Solids) 6.40EWOkg S 1Ag1mL 188kL 2.43E+01uglg Jan 12001 12d)0AM

241-Aw-104 Ba Supernatatat. 13511-}00 kg S 1.08gtmL 347 kL 4.68E+00 ugjg Jan 12001 12:00AM

241-AR!•104 Be S£udge(Salids) 935E-01-kg S 1:4gtnil. 188kL 152E400ugtg JanI200I12:00AA9

241A4Y:10413e SaltCake(Sulids) 2,95fl+00 kg S 1.6gtmL 457kL 2.67E+00ng+g 3an1200112c00AM

241-AW-104 Be Total .. . 3.65E+00 kg SrE Jan I 2001 12:O0AM

241AW-30413e &Iudge(Liquids) 1.86E-01kg 5 1.43 gtmL 62kT, 210E4Mlug.ig JanI200111:00AM

241-AW-104Be BaitCnke(Liquids) 4.0813401kg S 1.44gtm1. 136 kL 2.08104J0ug<g Jan 12001 12:00AM

241-AW-104 Be Supernatant 135E-01kg S 1,08 gJmL 347kL 4.681?-01uglg Jan12001X2:00AM

241-A11'-104Ei Total 4,52'i&+01kg SIl? .. . . . .. .. Jan 12001 12;00AM

241-AW104 Bi 5altCake(Liquids) 5.01:+00kg TE 1.6gltit 136kL 2.30E+05 uglg In 1200112:OOAM

241-AW-104lii Salri'aSie(Solids). 3:90E+01kg S 1.6 gJinL 457kT. 5.33E;°01ugtg Jan I 200112i00Ahf

241-AV7i104 Bi Sludtae(Liquids) 1.60E+00 kg TB I.6gtmL 62k1. 2.62Ei01uglg Jan I204112:00AM

241-A`X-10413i Sludge (Salids) 0:00E+00kg TE 1.2 gtmL 188 kL 0A0E+00 ug/g Jan 12001 1100AM

241-AW.104Si 5aipcrnatant 0.00B+00kg TE 1.02gJmL 347kL 0,00£+90ugtg Jan2200112:00AM

241•AW-104Ca 'i'atal 1.2213+03kg WE lunY200112;00AM

2A1-AW-1dMCa SaltCake(Liquids) 8.t7E+00kg S 1.45gtmL. 1361€L 4.1413+01uglg 3and2001T2:00AM

241-AW-104Cn SaltCake(Solids) 3.01E+02kg S 1-6gtmL 457kL 4,11E+02ugtg Jan1200132:00AM

241AW-104 Ca Siudge(Liquids) 2.56E+00 kg ?'E 1.6gImL 62at: 2:59F.401ugtg )an12(N1112:D0AM

241-AW-104C'a Sludge(Solids) 9.05E+02-kg S 1.28gtif,L. 188kL 3.76E+03ug/g lanI200122:'OOAM

241-AW104 Ca Su{iematant 3.50E44IOkg S 1:08 gtnti- 347 3iL 9.35E+00uglg Jan 12001 12;00AM

241-e4W-104 Cd Supetnatant 1,81E-01kg S 1.08g1inL 347kL 4.8311A1 ug1g 3an1200112;00APh

241-AW-104 Cd Siudge(Soltds) 294E4Q4kg S 1.28)f/mL 188kL 1.22E+02ugJg Ian1200112:00AM

241-AW-104Cd Sludge(Liquids) 1:86E=01 kg S t.43gjmL 62kL

..

2.10E+00uglg

.. .

Jan1200112:00A1+4

741-AW-104 Cd Totai 3.46E+01kg SIE Jan 1200112;0qAM

241-AWv104Cd Sa£tCake(5olids) 4.45E+00kg S 1.68tmL 457k1 6,08E+00ugtg Jan1200112;IX?Aht

24I-AW-104 Cd Salt Cake (Liquids) 4.08L01kg S 1.44 ithmC. 136 kL 2;08E+00 ug/g Jan 1 2001.12:U0AM

241-AW-104 Cc SaltCake(Solids) 390E44) 1k8 S 1,6YmL 457kL 5.33D*01uglg Jun1200i12:00AM

241-AW404 Cc Slvdge (SOlidx) 1.1313+01 kg S 1.4 gJniL 198 kL 4.30E+01 ugtg Jan 1200112:00AM

241-AW-104 Ce Supimnatant 3.50Ew00kg S 1.08g1mL 347kL 9.35E+60u7/g Jan t 200112:00AM

241-AW404 :..Ce SaltCake(2-iquads) 9a7E+00kg S 1.45gJnaL 236 kl. 4.14E+01uglg .1sn1200112:00AM

241-AW104 Cc Total 6.57P•-401 kg WE Jan 1 200112:00AM

241-AW-104 Cu Sludge(Liquids) 3.7313f00 kg S 1.33 gtmL 62kL 4.52E+01 uia/g Jan 12001 .12:00AM
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Tank (vnme Anaf,vte Waetelfhase inrentory dnvent<ary Sasts I32ns2ty Density
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2414W-104 Cl Total 336E+03kg S
241-AW•104 Cl Salt Cake(Liquids) 7.546+02 kg S 1.44 g)mL
241-AtiV-104 Cl SaftCake(Solids) 2;30E+03kg S 3.661mL
241<A3V404 Cl Siudge(l,iguids). 2k0E+02kgg S 1.43gfm(.
241-AW.104 Ci Studge(Solids) 7i18E+02kg S 1:28g1niL
243-AW-104 Cl Supematant i.46E-ti02kg S lA&gfmL
241-A`X-104 Co SaltCake(Solids) 7:.82E+00kg. S 1.5glmL
241-A}4'-104 Co Supematant 7.01E-01 kg S 1;08PIenL
241-AW-104 Co Siudge(Salids) 2:26E+W kg S 1.4g{mL
241-AW104 Co SaltCutcc(Liquids) 2;63E-r00kg S 1.45gfinL

241-AW-104 Co Total 132E^Otkg StE .
247-A4P-104 Co Sludge (Liquids) 7.44E-01kg. 5 1.3Ig1n1L

24i-AW-1V4Cr ibtai 154E+03kg 5

242-A.W-7:04Cr SaltCake(LiquacLe) 1;02Es01 kg S 1.44 ghnL
241-AW-704 Cr SaltCake(Solida) 137E-t03kg S 1.6 gBnL

241-AW-104 Cr Studge(t;iquids) 3.78E+OOkg S 1.43p,tm[.
241-AW-704. Cr Sludga(Salids) 2:$7E+42kg S 1.28 p(mL
241-AW-104Cr Sulurnatant 1.28E+00 kg S 1.08gfmL
24i-+tW-104L."u Studge(Liquids) 3.73E-01kg S 1,33gIinL
241HSW-704 Cu Studga(Solids) I;45E+111kg S 2.4'gSuL

241-AtU-104 Cu SalsCake(Svlids) 3.90E+00kg S 1.6gJmL

241-AW-104Cu Sugernataiit 3.50E-01kg S I.08gJmL

241-d'+W-104Cu SaltCake(i.iquids) 8:17E-01 kg S 1A5gJnii.

241-AW:104Cu Tatsl... 2.00E+0Ikg .. :StE . ..

241-AW-104F TataY 3;28E+04kg S

241-AW404F SaitCakc(Liqutds) I.ft6E+Ot:kg S IFSgMtL

241-riW-704F SaltCake(Sotids) 3_19Et04kg S 1.6gIrnL

241-AWT 104 F Sludgc(Liqaids) 7=13E+Olkg S 1.43glrnL

241-AW=104F SYudge(Solitts) 7.f7E442kg S 1.28ghmf.

241-AW-104 F Supenbstant 7:74E+01kg S 1.08g1mL

.24I-ANT:104 Fe 'Cotat 2156E+03kg SfE . . .
241-AW-104 Fe SattCaks(7,iquid5) 4#i9E+OOkg S 1 .45gircd.

241-AW-104 Fe SaltCak.e(SoSeds).. 2:72E+02kg S l.bg/mi.

241•AW404Fe Sludge(Liquids) I:28E+00 k$ 'T'E ...t.6`g1triL.

241-AW-104. Fe Sludge(Solids) 2:28E+03kg S 1.2$glmt.

241-AW-104 Fe Suixnnatadt 1;75E+6bkg S I.0$g1mL

241-A}V-104 .Ftg Total 0:00E+00 kg E

241-AW-104Hg SaltC'ske(Liquids) 0;00&}00kg TE l.t<k+JmL

241-A"R-104Hg SaltCake(So]ids) 040Et003sg TS 1.38gImL

241-AW-104 Ilg Sludgu(Liquida). 0.00E-}00kg TH 1 .6pt+mL

241AW.104Hg Siudga(Soliils) 000E40ikg 7E I.Zglmi.

241v1W.104Hg SuFccnatent 0.00E+00kg 1`E 1.02glmT.

241-AW-104K Total 1.07E+04 kg S

241-AW-104iG Salt Cake (Liquids) 2:04Ei03kg S i.44pjmL

241-AW;104 K SsltGaks(Solivis) 5.93E403kg S l.figat&

241-i1W-104 K Sludgt(S.iquids) 5.79E402kg S 1A38frnL

241-AW-104 K Sludge(Saiids) I.17E+03k$ S 1.4gJmL

Volume Yo9umc Conceniratioti Concentration
Units Units

13613- 188E+03ugtg
457ki. 7.14E+93ugfg
62kL 2.7IE+03ugTg

189 kL 1.32E+03-ugtg

347kL 191F•+02u&
457 k1. 1.07E+0Iug1g
347kL I.87E+00ug%g

188kL 8.60E400 ugJg
136kL 8.28$+00ug1g

62 kL 9.02E+00 ugtg

136kL 5.23E+01ug1g

457 kL 3.2413+03uglg
62kL 4.26Ea41uglg

18$kL 6.52E+42ugig

347kS. 3.42E#00uglg
62kT. 4.52E+DOtigfg
188kL 5.51Et01-ugfg

457kL 5.33t+DOuglg
347kL 4.35Fr01.ngig

136kL 4.14E+O0 ulg

T)ecayllate

Jan 12001 12:fl0AM
Jan 12001 12,(}bAa1t

In I 2041i2;0UAA4
Jan 12001 12.00AM
Jan 1 200t12:00AM
Jan 1200212:`OOAM

In 12001 t2;00AM
Jan 1 2001I2:QOAM

Jan 1200iI2:OOAM

Jan i 200112:00nl.s
3an I 200112:00AM
Jan 12001 .12:00AM
aan i 2iwti2:0UFnN
Jan 12001 12:OOAM
Jan 1 , 2001 12:00i1.M
1an 12001 12:O0AM
Jan 12001`11.00AP{
Jan 12001 12:00AM
Jan 1200112:00i1M.

12:00AM
3n.r^sAxc

Jan
134kL 8.41E+O1 ugtg Jari

457kL 4.36E404o.jr1g Jan

622i1.. 8.04E+02upjg Jan

188kL 2.98.E+03ugfg 7en
347kL 1078+02uglg Jan

Jan
136kL 2.08E+-01ugrg Jan
457 kL 3.72E+02uglg dan

6271. I.29Ef01sigtg 7dn
1$8kL 9.492+03 ugtg Jan
347kL 448E+00 ugig Jan

Jan
136 ki: 0.00E+00 ugtg Jan
457kL 0.00H+{tQugfg lan

62kT: 0.00E+00vgfg 1aa

188 itL 0OOE+00 ugPg Jan
347 kL 0.00E+404g16 Jan

Ian
136 kL 1.04E+04 uglg Jan
457kL 8,11Ef03ugtg Jan

62 kL 6.53E+03:ug/g Jan
188 kL 4A6E+03^ugtg Jan



CALCULATION SHEET

9Y7 LIgi9E
PATt::

SUBJECTI OodaCedEmiazionsRupEeedVeGar

TankName Analyte BYasteP6ase inventnry tnventory

' . .. . . . Tlnlts
241-AW-104 K Supetnatant 9:92E+02kg

241-AW-744 La Total 3.97E+01kg F

241-AW=104La SattCake(Liquids) 1."16E-0tkg '1

241-AW-1641,a SaltCako(Sotids) 1,95E+01 kg f

241-AW-104 La Sludg6(Liquids) 5.64F.02kg 1
241-A,W.104La &€udbre(Solids) 2.0OE{01kg 5

241-AW-104 Lk SuPtrnatant 0:04E+40kg 9

241-A1R'-104Li Suptrnatmu 3.50E.Otkg ^

241-AW-104 Li Total 8,10+90kg ^
241-A'.t'-104 Li Sludge(LSquids) 3,73E-01kg :

241-AW=104 Li SattC'ake (4otids) 3:90+00 kg :
241-AS"J-104Li Slildge(Solids) 2.74E+00kg :

241-AW-104I.i SalzGake(Litjnida) $.17E-01kg `
241-AW-104 Mg S{lldge(Solids) 1:96Fit62kg 5
241-ASi'.144 Mg Tota3 2.50£+02kg <

241AW-104Mg SaitCake(Sokds) 3.90Ei01kg

241-A1ti>104Mg Supeniatant 330E+0bkg S

241.-A,W-144Mg SaktCake(Liquids) $.17E+00 kg ^
241-AW-104Mg Studge(Eiquids). 3:73E+00kg 5
24I-AW=104Mn Total 1,1313W32i; S

24I AW-10A Mn Sa1LCake (Liquids) 8.17E-01kg 5

241-AW-104 Mn SakCake (Solids) 3,4IB+02kg f

241-AWa104Mn Sludge(Liquida) 5.27E01&g £

241-AW-104Mn Studge(soiids) 7:97E+02kg S

241-AW104 Mn Supemateat 1:5011A1 kg S

241-AW-144Mo S€udgu(Solids) 7,00E+41kg S
241-AW-104 Mo Sugematant 2:19E+QOkg 5

241-AW-104Mo SaItCake(BotSds) 3.33E+01kg

241-AW=104 Mo Sa1tCak+:(I.iquids) 9.45&+00kg '
241=ASB?-104 Mo Siudga(t,iquicEs) Z90E+00 kg S
241-A4V-104 Mo Tatai : . . 5.7+€E+01kg :

241-AW-104 Na Tatai 237E+05kg $
241.AW<104 Na SattCake(Liquida) 2,75E+043Cg g

241-AIV-104 Na Salt Cake (Sotida) 1.658+05kg 5

241-AW-104 Na Siialge(Liquids) 9:9gE+03kg S

241-AW-14d Na 5hidge(Solida) 231E+04kg S

241•AW-104Na Superliatant 1:20E+04kg g

241-AW-104 Nd Supetnatant 3S0EE+00 kg S

241-AW104Nd Sludge (Liquids) 3:73E+{I0kgS

241AW-104 Nd Sludgd(Sotids) I:13E+01 kg S

Nd SaitCake(Sotids) 3:90E+01kg S

241-AW-104Nd SaltCakr(Liquids) 8:1M00kg S

241.AW<I04 Nd Total 5.57E+-01: kg S

24T•AW,£04.^ Ni Total 8.911:+01kg S

244IAW-104NI SattC.ako(f.iquids) Y.63E-tAtFkg S

241-AT.1°-104Ni Sa4tCakc(Solids) 13&L•'s47kg S

241-A5Y-104 Ni Sludge (Liquids) 74AE-91kg S

PRO,it:CT: RPP•WTP

dOFtNO.t 24590

CAtC NO.: 2d5^!-4VTP-MdGFRP-40Q01

StiEETREV:^ . . . . .

SHEETNO.:125

T4asis Hensity bentity Volume Vo€ume Concen#rationCancentration DeeayT}ate

Unita Units t3nits
1,08 gJmL 347 kX. 2.6513403ugfg Jan 12001 12i00AM

E .. . Jan 1 200132:QOAM
l.bgtmL 136kL 8.11L01ugtg Jant206112:{J0AM

1:6 gJriil. 457 kL 167E+61. uyfg Jan 12001 i Z.,OOAM
t.6gtiilT. 62 kL 5;691d-01 ug7g Jan 1204112:Ot)AM
1:Ag1vi2. 188kL 7.60E+01 uglg Jan I 20011.2:00AM

1.02gtmL 347 kL 0.00E+00ugtg Jan7300112:00AM
1.08glmL 347kL 935E-01ag7g Jan1200112:60AM

E . . . .. JariI200112:00AM
1.33gtmL 52kL 4.52L+00uglg Jan12001Y2c00AM

1,6g/mL 457kL 5:33E+00ugtg JanI200112:00AM
1.4gimL 189 kL 1.04E+01 ug?g Jan22t)0112:00AM
1_45gImL 136kL 4<I4E+O0 ugtg Jan1200412:OOAM
1.1tijmL 18&kL 7.44E+02 ugJg Jan # 2001.12:00AM.

E Jan 1.2001 12:04ALf
L6gim1. 457.kL 5:33E+0€u91g Jan1200112.OONrS

1.08glmt 347 kL 935E+00vg/g Jan 12001 12:00AM
1A5p.1mf. 136kI. 4.14E+01ug/g Jan € 200I,12:00AM
1.33g1mL 62kL 4.52E+01ug'g Janl2001l2:OOAM

Jan 1 20t)1 1200AM
t.45gfmL 136kL 4.14E+OOugig Jan1200112;0SIAM

1.6,gtmL 457k1. 4,66E+02ugTg Jan 1200112:OOAM

1.43glmL 62kL 5.94E+00ugjg Jan12001t2:00AM

I.28g1mL 188kL 3.27E+03upjg Jan 12001 12:d0AM

tAgyJtn2. 347kL 9-35E-01ugtg Jan 12001 12:00AM
L4gtmL I88k.L 3.81E+01 ugJg Jan1200112:00AM

1.O8 glmi. 347kL 5.85k+40uglg Janl 200f12c00AM
1,6g/n1L 457k1,. 456E+01'..ug(g Jan12061 12:00AM

1.44g7mL 136kL 4,5713+01tigTg Jan1200112:U0AM
1,43^.g1mL 62kL 3.27E+01ugtg Jan 1200122i00AM

. . . Jan i 2001 12:ti0AM
Jan 1201 12:0QAtvi

1:44g1mL 136kL 1.40E+05uglg Jan12041.12;00AM

1.6g/mL 457ki. 2.25E+05uglg Jan12001F2:00AM

t43gtmL 62kL 1.131:+05ug9g JanI200112;Q0AM

2,28glmL 188kL 9,61E+04ugtg JanS20Et1 12:0OAM
1.08gImL 347kL 120E+44 ugtg Jan i 204112:{1flAM

I.OS g1uil: 347kL 9,35E+O0 ugPg Jan € 2001 12:OOAM

I,33g1mL 62kL 4,52E+0luglg Jant200112.00AHt
I.4gIniL 188 kL 4.30E+01 ugfg Jant200112:OqAM

1.6g1niL 457kL 5 33E+01 ug/g Jan I 200I12iD0AM

1-45glmi. 136kL .4:148+01 ug/g Jan 1 20(II 12:00AM

Jan 12001 12:OOAM
Jan 1 200122e00AM

P.44 ftnL 136kL 8-33E+OOugjg Jan I200192:00AM

1.6g1mL 457kL 3.25fi+0€agtg. Jan12D0112:00AM
1.43gImL 62kI. &.39E+00vpfg Jan12tl0112:00AM



CALCULATION SHEET PROJECTrRPP-wrP
. . . . : d06 NW,2,M

8Y: AyQw7J¢§ GALC NO.: 24591WtRM$C-fRPd10007

(IATTC:.J?LM . . . . . . . $t{EETREV: i^A

. . . . . . . . SHEET NO.: 726

Si18JEC?: ^,k2S7 Emiss^s Run feed Ysc^ . . . ..

TankVarae Analpte WastePhase Inventnrg Int'entoty Basis ConcafltratltnCOrteaaVatiaabensity Density Volume Volume
t#nits t7nks Ilri2ta Vnits

241-AW-104 Ni S3udge(Splids) 622E+07kg S i_4gtmL 18Sk2. 2-37E-f42nglg

241-AW-1041T Suptmatant ?.OtE01kg S 1.08Q1mL I47kL 1.87E+UOufiJg

':. 241-AW?-904 1d02 Total 6:83E+04kg S . . .

241•AW-104 N02 SattCake(Liquids) 1:36E+04kg 8 1.44ghrtl 136kL 6,94E+04ugJg

241-AU'-104 7442 SaltCake(Sulitts) 4:17E+44kg S 1.6Vfn1. 457kL 5.70E+04pgJg

241-AW404N02 Sludge(Liquids) 4.32E+03kg S 1.43g/mL 62kL 4.87E+04uglg

241AW404:d02 Sludge(Sotids) 5:82E+07kg. S 1.28gtmL 189 kL 2.42E+04ugjg

241-AW-204 X02 Supematant 2:85E+03kg S t.08gtud., 347kL 761E403ugtg

241-AW-104N03 Totat 1:04E405kg S

241-AW-104N03 SaltGake(Laquids) 2.03EE+04kg S 1.44gImI. 136kL 1.03E+0Sugfg

242-AW-104W03 SattCake(Solids) 5;97E+04kg S 1.6gImL 457k1. 8.16F+II4ug1g.

242-AW=704 td03 Sludge(Liquids) 725E•H03kg S 1.43gYaiT.. 62kL
:, ,

8.188+04ugJg
^,.. ._.. -

e^tt-Aw-i"v5t4u3 Siucige{aoiids) 1.02E+u4kg S i.281rjmi,
,,. . . .

241-A:W-104N03 Supcinatant b.24E+03kg S 1.08gImL 347kL 1.66E+04irgJg

241-AW-104OH Tatal.. 1:66E+45kg C . . . .

241-AW-104OH SaIEC`.ake(Liquids) 6:68E+03kg S 1.45gfmL 136 kL 339E+04ngf&

241-AW-104 AH Sludge(Eaquidr,) 1.27E+03kg S P.33R/mL 62kL 2.54E+04tigtg

241-AW*104 {7ki. Supcraatant 2,99E+03kg S ...2.08gImL 347k1. 7.98E+03uglg

241=A'W-104 Oxatate Sludge (Liquids) 4.65E-02kg 'I'E LffR1mL 6211 4.72E-02 u8tg

24I-AW-104 Ozalate Supeanaiant 9:21E+O1kg S IOSg1mL 347kL 2.46E+02ugJg

241-ASY-1040xaiate Sludge(o°olids) 6.1411+02kg S 1.28 gtmL 188 kL 2.55E+93ugtg

24I-AW-104 Ozalate SaltCakc(Satids) 13:I9E403kg S 1.6gtmt. 457kL I.u2E+04ugtg

24£-AW-104flxalate Totet 8,90E+03kg SlE

24t-AW-t04 INs. Total I,36E+02kg S . . . . . . . .

241=AW4 104T'b SaltC.ake(Liquids) 437E+00kg S 1A3g(mL .136 kS. 4.14E+01aglg

341-AW=104 Pb SaltCake(Sotidaj 4.20E+01kg S 1.6glmL 457kt, 5.75E+01ug!g

241-AW=104 Pb Studge(L:iquids) 333Ed11kg S I.43gfmL 62kt, 4.20b+00ugJg

241-AW-104 Pb Sludge(Stllids) 8.16B+01 kg S 1.4yJmL ISSkE. 3,10Et02ugJg

241-AW-2NPb SuPacna?ant 3:5011+00kg S 1.08gNnL 347kL 9.35E+06utgtg

241•AW.204P44 Tota2 3.29E+03kg S
241=AW-t04P04 SaltCake(Liquids) 2;66E+02kg S 1.45gfmL 136kL S.41H+02ugtg.

241-A'W-1041"04 5ahCaka(5aiids) 2.?813+03kg S 1.6gtiiiL 457kL 3.80E+43ugtg

241-AVL.104:P04 Siudge(Liquids) 308E+01kg S 1.33g(mL 62:1:L 374E+02ug'g

241-AW:1041'04 5ladge(Salids) 1'i46E+02kg. S t.2&g1mL 38$kL 6.06E+02ugtg

241•AR°-I04P04 Sup®inatant I'65F.402kg S 1A8 gtmL 347kI. 4.40E+02ugtg

241-A`N-104 Sb Shutge(taquids} 2;24$+001cg S 1.33g7mL 62kL 2.71E+01ug/g

241-A14'=1134 Sb SaStGake (Liqu:ds) 4:91E-t IXf kg S 1.45 g1mL 136 kt. 2.49E+01uglg

241-A1Y=104Sb Sludga(Satids) 6:79E+00kg S t4gltil(: 188kL 2.58Et01 vgtg.

241-AW-104Sb SuPetnaiant 2a0E+00kg S t.OggluiL 347k2: 5,61E+O0og/g

24€-AW-104Sb SaHtatre(Sotids) 2S34Ei01kg S 1.6glmL 457kL 3.20E+O1uglg

241411=104S6 3"atat 3.94E+01kg SIE

241-AW104Se SaltGake(Saiids) 190E+01kg S I-6g1mL 4573c2. 5.33E+01uglg

242-AW-104 Se Sulxtiiatacit 150E+00kg S 1.08g7mL 347kL 9.35E+OOugtg

241+AW.104 Se Sludge(a"olids) 1.13E+0lkg S 1AglmL 188kL 4.30E-H}Iug/g

241-AW-104Se Total 620E+01 :kg SfE

241-AW-104Se Sa1tL'ake(Liqaids) 8:17E400kg S 1.45g/mL 136kL 4.14'E+01ttgtg

242•AW-104 Si Total 1,45E+03kg S

Decay Data

Jan1200Y 12:00AM

Jan1 200t. 12:00ARi

fad 12001 12:00AM

Jant,2001 12:00AM

Jan I 2001 E 2:O0AM

Jan 1200112:00AM

Jsn 12001 12:0DAM
Jan 1 200112:06AM

Jan 1 200112.00Ab9

Jan 1200122i00AhS

!an 12001 12:00AM
Ian 1 203112:iH1Ahf

Jan 1200111,00AM

Jan 1. 2001 12:00AM

Jan 1 2005 12t00Ah1
Jan 12001-12i00AM

Jan t 200112MAM

Jan 12001 12:00AM

Jan 1200112;O0AM

Jan 12001 12:00AM
Jan 1200EI2:00AM
Jan 12001 12;00AM

Jan 12001I2:IXfAM



CALCklLA.TtON SHEET PROJECT; 8P?,wi?
. . . .t{}BR'0.:2jojjq

BY: €;.Lffi1A3 CALC NO.: "45&4'N1P-MAG^Rt^-plqDt

€NiTE; 72f(t4lo2 SHEET REV: Q6

. . . SHEET NO..22?

S1i8JECT: Un<Dated Emissmns RunFezd Vector

TankName Analyte WastePhaee Invaptoty tnveatory

Units
241-A4V-104 Si SaIlCake(Liquids) 2.19EM31kg

241-i14V•104 Si Sattt7ake($altt.ls) 9.29Et02kg

241-AWd04 Si Sludge(Liquids) 5.3913+00kg

241-A1W-104 Si 8iudgt(Soliit,s) 4-72E+02kg
241-AW-104 Si Superiiatant 2.53E+01kg

241•AW-104S04 Totat I.93E+04kg

241-AW<104 S04 SaltCake(S-iquids) 1.92E+II2kg
24l AW.1tl4 304 SaliCako(Svh't1@) G90E+04kg

241-AW•104; S01 Studge(Liquids) 1.95E+02kg
241•AW-104 504. Studgo(Satids) 5:41E+02 kg

241-AW-104 . S04 Supeenatant 136£+02kg

241-AW-104 Sr Total 4.29E+40 kg

241-AW-104. Sr SaltCake(Liquids) 8.33&02-kg

241-A1Y104.Sr SaltCake(Solids) 3:90E-r00kg
241-AWd04 Sr Sludge(Eaquids) 3.73L-01kg

241-AW104Sr Studge(Sotids) 4.94E+00kg

241-AW=704 Sr Sugetnatant 2.91E-04kg

241-AW-104Tri Sludge(l.iquids) 3.73Bt00kg

241-A4V-104?`h SaitC®ke(Liqutds) 8.17E+00kg

241-A.W;104Th SaltCaka(Solids) 3.9DE+01:_kg

241+AW-104 Th Superuatsnt 3.50Bt00 kg

211-A1V-141Th Total.. .. . 6;57E+41 kg

241-AW404Th Sludga(Solfds) 1.13E+01k$

241-AtV404Ti SaltCake(Liquide) 8_l71:-91kg

241-AW-104Ti Tutal 2:10E+01kg

241=eAW-104Ti Supematent 3.50E>01kg

241-AW-104 Ti Sludgd(Liquids) 3.73G01kg

241-AW-104Ti SaltCake(Sqiids) 3;90E+00.kg

241-iYW104 Ti Sludge(Solids) 1:56E+dl1kg

241-AW-104'f7Cas Tnfa1 5:b8£+04kg

C03
241-AW-104 T'I.Cas SaltCake(Liquids) 4.69E+03kg

LV73

241-AW-104 TIC as Salt Cake (Solids).. ..3:48£+04kg

C03

241-AW-10117Cas Sludgc(Liquids)

C03

241-AtV-104 TIC as Sludge(Soljds)
C03.

241-AW-104 TIC as Supeajatant

C03
241-AW-10479 Total
241AW-iLW TI Sludge(Liquids)

241-AW-704 TI Supcrnatant

241-AW-194 Ti Salt Cake (Liquids)

241-AW-,104 11 SaltCake (Solids)

241-AW-104 TI Studge(Solids)

9.17E+02kg

1;22E+44 kg

4.10-K133:g

Basis Density Deuslty Volume VaF9me Coueentratlon Coneentrtt3otl

Units Unlts Units
S 1.44glutL 136kL 1.12E+02vg/g

S .1bg/mL 457 kL 1.27E403ugJg

S i.43g1mL 62kL 7.20E+01uglg

S 1.28gtmL 188kL 7.96E+Q3ug/g
S 1.08 g/mL 347. kt. 6.76E+01 ugJg
.q

3 1.45g1ml. 06kL 9.7213+02 uglg
S 1.6gtmL 457 U. 2.47L404 uglg

S 1.43gImL 62kL 2.20E+03.:ug1g

S 1:28g1mL 188kL 2.25E+03ugJg

S i.08glmT, 347kL 8:96E+02ug/g

StCt6

C g1mL 136kL 3.83F:01uglg

S 1.8glml 457 kL 533E+90uglg

S 1:33 gfmL 62 kL 4.52E+00 uglg

S 1.4gjmL 188 kL 1.88E+01 pgig

C gfmt. 347kL 7.36t'r00.ugtg

S 1.33gfmL 62kl. 4.52E+01ugtg

S I.45gdmL 136kL 4.14E+O1ugjg

S 1.6gtmL 457kL 5.33E+01ug/g

S iRgernL 347 kL 9.3$E+00 uwg

SfE

S 1.4gdmL 188kL 4.30E+01ugjg

S 1.45gtmi. 136 kL 4.14E+(mugJg
WE. .. . . . .

S 1:08gdmI; 347kl. 9.35E-blug?g

S I.331ZjmL 62 kL 4.52E+OOugfg

8 1.6 gtmL 457 kL S 33EtUb ug7g

S k.4g1mL 1$8 kL 5.93E+01upjg

ST,E
.. . . . .

S 1-44gjmL 136 kI. 2A0E+04 ugJg

S . 1:6gtrd, 457 ki. 4.76E+04 uyJg

T£ 1.6 ghaL 52 kL 92413+03 ug(g

S 1.4ghnL SSS kL 4.64E+04 ugtg

S L48gtmL 347kL 1.I113+04ugtg

I.82R+02kg SfE

7A4E+00kg S 1.33gtmt, 62kL 9.02E7-O1 Ug+g

7.01E+t70kg S 1.08gtmL 34779.. 1.8723+01vgtg

1:63E+01kg S lA5gjmL 136kL, 8.28E+Otugtg

7.82E+OSkg S 1.6e,Jm1. 457kL 1.07f?4,02ugJg

2,26E+01$g S 1,4gtmL 188 kL 8:60E+O1irg<g

Decap Date

Jan 12001 72:00AM

Jan 12001 12:DDAM

Jan 12001 72:00AM

Jan I 200112:00AM

Jan 1200112:OOAM
7an I 200112a10AM
Jan 1 200112:00AM
dan12001 1210AM
Jan 12001 12:00AM
Jan (2001 12i00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jau 1 2001 12:00AM
Jan1 200112c00AM
Jan 12001 12;00AM

Jan 120915Z'00AT+S
Jan I2001 12i00AIN
lan12001 12aQ0AM

Jan 12001 12:00Ait2

Jan 1 2C07. 12;00AM

Jan 1200112:00AA4
In 2 200112:00Ahi

Jan 12001 12;00AM
Jan 1200112i00AM
Jan 120011100AM
Jan 1200172:00AM
Jan 12001. 12:00AM
3an 12001 12:00AM
Jan12001. 12a0AM
Jan 1200112:agJAM

Jan 12001 12:00AM

Jan 12001 32i00AM

Jan 12001 11-04AM

Jan 12001.12:00AM

Jan 12001 121)4AM

Jan 120112a#1AM
Jan 1 2001 12:00AM
Jan 12001 12:00AM
Jan 8 200112;CWAM
lan I 2001 12:0(iAM
Jan 12001 .12:00,9M



CALCULATION SHEET PRaiECr; aaP-wra
aoa tua.' z4sso

BY: E-fttgS CALC ND.: 2452Q-V-t$iC-fRl'-00lf07

DAYE: 12lDi(OR SHEF.T Rt°V; tlg

. .. .. . SHEETNO.:22@

TankName AA$lyte ti'astePtiase Inventorg Invaetory
ltnits

241-AW-104TC?C Total 9.37E403kg:

241-At$.E04Tf7C SattCake (Laquids) 5.14E+02 kg
241-AW,104.Tf}e SattCake(Solids) 4:51E-t03kg

241-AW;104TdC Sludge(Liquids) 9.46E+02kg
241-AW-104 TOC Sludge(Sollds) 2:848+03kg

241-AY'l-104 TOC Supematrint 5.59Et02kg

241-AW-104TotalAtpha SaTtCake (Sotids) 797E+01Ci

241-A1Y-104 ToYgLAlpha'1'tital . 7.43Ej-03Ci

241-rt3Y-.104 "Pvta1Alpha Salt Cake ( Liquids) 1:48E+CO!~i

241 AR?-104 TatatAEpha Sludge(Liquids) 4:45E-01Ci

241-AW-104 TotafAipha Sludge (Sotids) 6;62E+02Cti

241-AtV-104tJTOTAL. Total 7:13E+03kg

241-Ai++-t1v+ uiTJLAi. SaitC.aKe(Liquids) 6:0il:t00"xg

241-AW-104 l7T(YCAL, Salt Cakz(Sahds) 2::14E+Q2 kg

241-AW404 :[Td'OTAL Sludge(Liqmds) C.92E+00 kg

241-ASV-104 l7IYYfAL Slpdge(Solids)
241-AA'-104 LtTCSTAL Supernatant
241-diW404V SattC'ake(Liquids)

241-AW-104 V Sludge ($ia6ids)
241-AW104V SaltCake(Solids):

241-A3P-104 V Studge(tiqueds)

241-A1i!-104 V Suptrnaiarit

241-AW-104V Total
241-AW-104 Y SaltCake(Liqtiids) SX"tks
241^AW104Y. Sttjeematem.

241-AW-104 Y Sludget(Liquids)

241=AW-104 Y Total
241-AW-104 Y SaftCake(Soliik)

241-AW104 Y SEudge{Sotids}

241-AW-104 Zn Sulxmatant'.

241-AW=104 2.n Salt Cakc(Saiids)

241-AW404Zn Shidgs(Sotids)

24P-AW-104 Zn SludgciLiquide)

2414W-104 2n SettCgkt(Liquids) .

241-A'W-104 Zn Total

241-AW-103 Zr Total
241-AW-104: Zr SattCake (Liquids)

241=AW-104 Zr SaltCake(Solida)

241-AW-104 Zr Sludge (Liquids)

241-AW-104-9r Siudge(Soiids) 2:10E-F03kg

241-AW-104 Zr Su"tant 3:50E-61kg

241-C-107 1061tu Total I13E-t12Ci

241-C-167 106Ru Sludge 6.53E-11Ci

241-C-107 1o6Ru stvage 1:50E-o7cti
241-C-107.. 106Ru Sludge 1.13EJ32Ci

241-C=107Il3mCd Total 1,19E+03Ci

241-C-107 113mCd Sludge 1.69E-01 Ci

Hasix Denxity Density Volume Volume CoveentraiioiiC^attcenttatkn

Units l.inits Unit9

S7E
S 1.44 g/mL 136 kL 2.63E+03 ugtg

S 1.6gimi. 457kL 6-17E+03upJg

TO L&g(nL 62k1. 9.93P.+03ugfg

S 1:4pJmL 188kL 1.08E+04upJg

S 1.14,gtmL 347 kL 1.41H{03 ugtg

S 1.6g1mL 457 kI. 1 09E-01uCilg

S

S 1.44 g{mL 136 kL 7.57E-03uCilg

S 1.43. ghnti 52kt; 5.02E•03 uCitg

S I28 ii/mi. 188 k1; 2.75E+O0 uCitg

SlE . ...

is,. 1.6&mt. 136KL 2.7OE*'0ltiglg

5 1.6 gfinL 457 kL 2.92E+02 4g.

TE ,1:6gtmT., 62k1, 1.94E+Otugtg

S 1:28 g}'mL I$gkL 2 g7E+04up/g

S 1.14g1mL 347 kL 4.69E{+"1Q{tvJg

S 1.45g}mL 136kL 2.0$Fq 01 ug/g

S 1.4g1mL 189 kL 2.25E+Olugtg

S 1.6g{mL 457kL 267E+4)1ugtg

S 1.'93-g(tnL 622 kI. 2.26114IupJg

S 1A$g1mL 347kL 4.68E+00ugl/g

S1E
S 1.45 g'ml.. 136 kL. 4.14E+00 ugtg

S 1.08glmL 347kL. 9.35E-01ugtg

S 1.33gtmt. 62 kL 4.52F.+OOug/g

Si'F.
. . . . . . .... . . .

S I 6 g1mL. 457 kL 5 33E+(0'.,upJg

S iRg)m: t88kI. 4.29E+00ugtg

8 1.08 :ghnL 347k1. 9.35E-01ugtg.

S I;bghnt.. 457kL 5.33E+00 ugJg

S 1.4gjznL 18gkt I.0SE+02ugtg

5 1.33,gJi»L 62kL 4.52E+00 uglg

5 1.45gImI. .136 kL . . . 4.14E+00 ugtg

StE
Slfi

S 1.44.g1mL 136kL 6,12E+40 u91g

S 1:6gJmL 457 kL 4.16E+02 ull/g

S 1.43gJinL 62kL 5.70E+00uglg

E 1.28g?mL iBSkL 8.73E+03ugtg

S 1.08gtmL 347 kL 9.35E-01 ugrg

E
TS 2.41 gYmL 5111cL 9.43E-14u1,"rt"g

TS 1.71 g1nmL 94kL 9,75E-10 uCi/g

'I'E 132gtmL 339kL 2.5212-05 uCirg

E

Tfi I.4S g{raL 511 kL 2.34E.04 uCitg

Decay Date

Jan 1 2007 12:00AM

Jan I 2001 12t00AN!

Jan 1 2001 12;ObAM

1an I 2001t2:06AM

Jan 1200r.12:00AN

Jan 12001 12:00Abt
Jan 1 2001 12.'OOAM
Jan 1 2001 12:!lOAM

Jan l 2001 12:00APr1

Jan I204112:00AMJan
12001 12:00AM

Jan 1 2001 12`OOAM

Jdik 1 2W 1 12^iRtAAYt

Jan 1 2(01I2.OOAM

Jan 1 200112:00AM

Jan 120t}1 12:00AM
Jatrt200t32t00AM

7aa 12001 12:00AM
lan 1204I I2:t10AM

Jan 1200112.O0AM

Tan 120R112:0ttAM

Jan 112007.-12:Q0AM



CALCIIL.A"tION SHEET

EiY:F,..(!4Rw.

pATE: 1_2(04{02

SUBIECT: t^.ated Emissiar^s'Rgrtfaed Vecttir

TankName Analyte 1VastePbase Inventory Inventory

. . .. .. . Anita

241-C-707 I73mCA Sludge 2.$08-02 Ci I

241-C-107 113mCkt Sludge 1,29&403 ei 7

241.-C-107 225Sb Tbtai 7:42E+00 Ci 1:

241-C-107 925Sb Sludge 3:37E-03Ci 1

242-C-107 725Sb Sludge 1.06F02 Ci T

241-C-107 t2SSb Sludge 7.41H+00 Ci 7

241-C-107 126Sn Tonil 637E+01 Ci S

241-C-107 126Sn Sludge .3-40f01 Ci S

241-C-107 126Sn Sludge 6_108+00Ci S

241 -C-107 226Sn Sludge 2.30E+01Ci g

241 ^C207 1297 Total 4.83E-02Ci E

242-C-107 1291 Sludge 117EA30 7

241-C-107 1291 Sludge k;0925,04 Ci '1

241-C-107 1291 Sludge 4:692?-02Ci 'i

24t-C-107 134Cs Total 4-90E-01 Ci E

241-C-107 134Cs Sludge 7,47E-OSCi 1

241^C-107 134Cs Sludge 3.85E-04Ci T

241-C-107 134Cs Sludge 4.90E4ICi I

241-C-307 137Cs Thtal 6.35E404GS &

241-C-107 137Cs Sludge 3:45Ef04Ci 8

241-C-107 237Cs Sludge fi.08E+03 Ci S

241-C-107 137Cs Sludge 2:298*04 Ci S

241-C-74? 237m$a Total 6A1E+04Ci C

241-C-I07 237m8a SluBge 317Et04Ci C

241-C-107 137mBa Sludge 5.73E+03Ci C

241-C-107 237m23a Sludge 2:17E+04Ci C

241-C-107 14C Total 31$9E+DOCi E

241-0-197 14C Sludge 2.25E-01Ci T

241-C-107 24C Sludge 7.67E-03Ci 7

241-C-I0? 14C S3udge 3.5711+00Ci I

241-C407 SStSm Total 6:36E+05Ci E

241-C-107 tilSm Sludge 7.27E+01 Ci 7

241-C•207 ISiSm Sludge 5:.84E+O0 Ci 'I

241^C.107 151sRm Sludge b:3SE+tl5Ci T

241=C-107 152Eu Tota2 2.I7E+02Ci E

241-C-107 152bu Sludge 1,89E-02 Ci 7

242-CcI0? 152&ii Sludge 4:54E•02Ci I

241-G107 152Eu Sludge L17&c02Ci T

241-C-107 154Eu Total 1,60E#93Ci E

241-C-I07 15413u Sludge 1.tr7E+00Ci T

241-C-107 154Eu Sludge 1.26EA1 Ci 'C

241.G107 Y54Ea Sltidge 2.6011+03C't E

241-C-107 155Tu Total 1.04E+03Ci E

241-C-107 155Eu Sludge 1.26E+00Ci T

241-C•i07 155Ett Sludge 1.74E+00 C.i T

241-C-107 I558u Stiidge 2.04E+03 Ci E

241-C-107 22611a Sludge 2.I6E-02Ci I

PRQdECT: R„P-P

JOf3Np.:2b5!i6

CAI:C NO.: 2459¢W7P-k4C^0"13P-ppOUt,

SHEET REV:QA

Sf-IEEtN4.:j2q

&asis Density FSensity Volume Volume Cuncenration Concentration

Units Untts LJnits

1.72gimt. 90k1 L82E-O4 uCi?g

.. 1.32 gfinL 339kL 2.651?+00 uCUg

? IAl ylrnL 511 kL 4.67E-06u0lg

a 1.71 gtmL 90 kL 0.88E-05 uCfg

1.32 gtm1, 339 kL 1,66E-02 uCitg

1.S5gimL 511 kL
1,35gJMT. 90 kL

135ghnL 3397eL

1Algtnml. 511 k1,
1.71gdmL 90kt,
1:32gJmL 339kL

I.47.g1mL 511 kL

L71 gtm2: 90 kL

L322 g1niL 339 kL

1.55 gfmT.

1.55 gjinL
1..55gtmL

511kJ.
90kL
339 ki:

^L
*}fmL

$1mL

t.41OY.

1.71 gJnJ.
1,32 g1mL

1.41 gtm2.

L71gind.

1.32 gJmL

2.41 gJmL

1.71 gFmL

1.32 emL

141 gfmL

1.71 glnit.
1.55 g/mL

1.41 glmL

1,71 glmi.

1,55 g?mL

1.32 yfsnT-

5L1 kl
90&L

339 kT,

511kL

90 kC.
339 kL

511 kL

90 k1.

339 kL

51SkL
90kL

339 kl

511kL

90kL
339 kL

$Y1kL
90kL

339 kL

139 kL

4,37E1}2 uCilg
4.37£02 uCitg
4:37E-02uCi1g

1.77E-06 uCltg
7.07F,-07 uCilg

I.uSE-04 uCUg

1 04E-07 oCi/g

2.5011-06uCi/g
1-09E-03uCftg

4.3613+01 uCifg
43fiB+02uCi/g
4,38E+01.. uCilg

4.I2E+01UCfJg
4.22E+02vcitg

41213+01 uCifg

3.13E-04 uCitg

4.96E45 uCilg

7.98E03uCitg

i.0t E-01 uCitg
3.79E-02nC8g

1-42F,+03u0tg

163E-05 uCitg
2,95G04uC'rtg

2.62E02 uCilg

2.31E-03uCi/g
8a9E-04uCllg
3.04E+00 uCilg

1,75Ii03 uGilg

1.13E-02tK,'7g
t.98E+b0uCi1g
4.82E-05uCifg

Decay Date

Jan 12001 92:OOAM

Jan 1 2001 12:00AM

Jsn t 20017 2:00AM
IaaI2001 12:00AM
Jan 1 2001 12:O0AM

7an 1 2001 12:00AM

Jatt1 200112;00AM
lan 1.200112:00A.b1

Jan 1200I 1$:00AtvY

1an 12001 12:00AM
Jan 12001 12:00AM

Jan 12091 12:00AM

Jan120U9 72:00rltvi

lart12001 1100AM.

Jan 1 2001 12:00AM
Jan t 200t i2:00AM
Jan12001 12:00AM

Jan f 2001 l2-00AM

Jan 2 2001 17:00AM
Ian 1 200 t 12:00AM

lan 12001 I2:OOAM
Jan1 2001 12:0X0AA+S

Jan 12001 92:00AM

lan 12001 12i00AM
Ian 1200112,-OOAr,i

Jan I 2001 '12i00AM
Jan 1 200112i00AA9
7an 12001 12;00AM
Jan I 200112:QOAiN
Jan 1 2001. I2t00AM
1sn12001 t2;00AM
Jan 1 2001 12:00AM
7an2 2001 12:00+t.1v2

Jan 12001 12:00AM

Jan 12001 1200AM

Jau S2041 12i00AM
Jan I 2001 12:00AM
Jan 1 200112:00AM
Ian P 2001 12i0tlAM

Iaa I 2001 12:00Al4t
Jan I 2001 I2:00AM
Jan I 24p112:00A4.i
Jan1200112;00AM
Ian 1 200192.00AM
Jpn 12001 12:OK?AM
Jan 12002S2:OOA4r!

Jan I 200.2 12:00AM



CALCULATION SHEET aRoagCT; RPP^WT
. . . . .IU9Nb:;2gW

9Y: E. Bercfo3 CALC NO.: 2459aWTP-0.i4C-Ft3R00001

OATF,: 12t0492/ SHEETRgV:j7A

SHEETNO.:g30

3UEUECT; ljg.

TankNBtllt' Anal_Vte WastePlia3e Inventory InYentOT)' Basia lIen6{tJ' Density Volume VOIUnYe Cnn[entFatiOn Concentration IleCa}'bAfC

. . . . Units Units Units Units . . . .
241-C-107 226Ita Total 2,16E-02Ci E Sant2001 12:00AM
241-{:-107 226Ra Sludge 3.91FE46Gi TS I,dt gtmL 51IkI.. 8'.20E-04uCilg 1an 1 2Q01.1?:00AM
24I-C107 226Ra Sludge I.tOEoTCi TS 1.71 glriiL 90kL 7.£8E•IQuCitg Jan 1200132.00AM
241-C-107 227Ac Total 1421?-01.2 B . ... . San1200112:0®AM
241-C-107 227Ae Sludge 3:72E-05Ci TS 1.41 glmt 513 kL 5.16!Y18 uG71g Jan 1 2001.12:00AM
.241-C-107 227At Sludge i.79E-02Ci TS 1.71 gtmL 90kI. L16E-{}4uCi/g Jan 2 200112:00AM
241-C-107 227Aa Sltxtge I.23E•01 Ci TE 1.32 gtmt, 339 kL 2:75E-04 uCitg Jan 1 200112:00AM
241-C-107 2281ta Total 4.85E,02Ci E. .. . 1an12t}0112MAM
2441-Y;-107 22f{I{g Sludge 262E-02Ci TS L41gtniL 511kL 3.501`sfiSuCifg Ian1200172:00AM

241-C-£07 228Tta Sludge S25F.t07Ci TS 1.71gImL 90kL 3,41U'I£5uCilg JanI200112iLWAM
241-C-107 22$Ra Sludge 1-81)Fti02Ci TE 1.3291rnL 339 ki.. 4;02E-05uCi1g JanI200112i04FiM
241-C,107 229Th Total 2.438-03G E Jani200112:00ARd

241^C;107 229Tn Siudge 2.21 E-08 Ci TS 1.4ig1mi. 5£izi. M7E-tivCVg Jani2v0ii2:00n&i

24I-C-107 229Th Sludge 2.41E-03Ci TS 7.71gjnil- 90kL 1.57E-45uCilg 1an1200112a71£ATvt

24£-C-107 229Th Sludge 1.63E-05Ci TE 1.32gJinL 339kL 3:65E-08 nC57g Jan12001.12:00AM
241-C-107 2311?a Total 1,92"£Ci E Jan1200I12'.tY0ARI
241 -C-107 5311'a Sludge 6.531:^.05 Ci 't5 1.41gdnd. 511 kL 9:06E-ORuClg Jan 12001 12i00AM
241-C-107 2313'a Sludge 2:41E•O2 Ci TS: 1.71g1mL 90 3cL I.5711-04uCilg 1an1200112:OOAR?I
241-C-107 2311'a Sliidge 1.68E-01 Ci 'IE L32g1mL 339kI. 3.74U4 i3Cifg 1an12(HS}}2:OdA4rT

24I-C-107 232Th 1otal 723£ifi2Ci S Jan 124RIt12:SM)AM

?41-G707 232Th Sludge 3,96£'s-02Ci S 1,55gImI. 511kL 5.00E•OSuC51g Jan 1200112:00AM
241=G-107 232TN Sludge 6.97"3Ci S 1,55g+mL. 90kL S,OOS-OSuCilg Jan£200L22:00AM

241-C-207 232'Th Sludge ...2.63E-02Ci S I;55gfnJ,: 339kL 5-00E-05uCilg 1an12001t2;00.tM

241 •C=107 232U Total 5;45E-03 Ci E Jan 12001. 12:OOAM

24£-G207 232U S£udi;e 159F06Ci TS i.4l yfmL 517kL 1.08F.-08uCidg Janl200I12:00AM

241-C107 232U Sludge 544E-03Ci TS 1,7IglmL 90teL 3,90F..-05u0Pg JanI20P1.13:00A1vI

241-C=107 232U S2udge 3:051?d06 Ci TE 1:32 gtmL 339 kL 5,80E-04 uCt/g Jan 12001.12:04AM

24I>GI07 233U Totai 2.26FA2Ci H . . . . .. 1anI200112MAAa3

241-C-107 233U Sludge 4.66E-07Ci TS IR1OmL 511kL 5.88G-IOuCilg Jan1200132:40AM
241-C-107 233U 5£udge 2;26&02C1 TS 1.71gtniL 90kL 1.62E-04uCitg Jan 12001I2:00AA3

241-C-10? 233U Sludge 436F.08Ci TE 1:32g1nL 339kL 8.68E•11.'ucifg Jan 1 2001i2d10Ab4

241-G107 .234U Sludge 5a9Ed£1 Ci TS 1.=i1gtmh 5IlkL 6.55E'04 uCiJg JanI200,I12:00AM

241»£-107 234U Sludge 3,04EJ02Ci TS 2.71gJntL 90 kt. 118E-04uCi/g Jan12001t2:0t)AM

24£-C-107 234I7 Sludge T:37E•02Ci TE 1.32 glmL 339kL 2.60E:O5uCilg Jan 1200112:OOAM

241-C-107 234U Totel 5:63P,01Ci E Jan I200I12:OOAPri

241-C-107 2358 Total 1.372-01Ci E Ian1200112700AM

241-C-107 235U Sludge 8.95E-02 Ci $ 1.55 gtinl, 511 kL 1. £313,:04 uCi%g Jan 1 200112:00i1A2

241-Cri107 23SU Sludge 2.59E-02Ci F 1.55gtniL 90kL 1.g6E-04uC51g JanI200G12.00AM

241wC-107 23SU Slu6gs 2.11E•02Ci E 1.53gtml- 339kL 01EASnCJg 1an1200112;Q0Ald

24I-C-G107 2361T Total 8.92E»02 Ci E . . . . Jan 1200I12:QOAM

241=C-I07 . 236U Sludge 5:84EtF2Ci 1i 1.55gJmL 511kL 7.37E-05uCiJg JanI200I12:00AM

24I-C-107 236U Sludge 1;701i-42G E 1.55ghnL. 90kL 1,228.;04uC31g Jan12001.12:00A.M

241-C-167 236tT Sludge 1,38EJS2Ci E I:55g/mL 339kL 2.63E-O5uCilg JanI200112.40AM

24t-C-107 23713p Total 8,0713,02Ci Ti Jan 1200112:OOAM

24L-4T*107 . 23714p Sludge 4.17114)3 Ci TS tA1gJmL 51IkL 5.79F.06uCffg Ian 1200712:00AM

241-C-107 237Np Sludge 4:22L(94Ci f$ 1.71gtniL 90kL 174E=06uCifg Jan2200I.12:00A64.

241-C-107 237Np Sludge 7.61M2.Ci TE 1:3'2g1mL 339 kL L708-04.uCiig Jan1.200112:00AM



9Y: L_k7efligg

DATE: S, 2

CALCULATION SFiECT

SUBJECT; Updalad Et^r7FS'ron5 #}u^l Peep Vet^rir

Tank Name Analyte N+aste Phase

241-C-107 238Pu Totat

241-C-107 238Vu
Studge243+C-107

238Pu Sludge

241-C-107 238Fu Sludge
741-C-107 238U Total
241-C-207 23SU Sludge

241-C-107 238V Sludge
238U Sludge

241-C-107 239124uk'u Sludge
241-C-107 23912401'u Sludge

246C-107 2197240Pu "Potai

241-C-107 2391240PuSludge

241-C-07 239Pu Sludge
241-C-107 239Pu Total
241-C-107 239Pu Sludge

241-C-107239Pu Sludge

241-C-107 240PU Total
241-C:-107 24aPu Sludge
241-C-l07 240Pu Sludge

241-C-107 240Pu Sludge

241-C-107 241Am2ota1

241-C-107 241a1rn Sludge

241-C-107 241rlin Sludge

241-C=10?241Ain Sludge

241'-C-107 241P+s Total

241-C-107 241Ya Siudge

241-C-10724iPu Sludge

241-C-107. 241 Pu Sludge

241-C-107 -242Cm Total

241-C-107 242Cm Sludge
246-C-107 242Cm Sludge
241-C-107 242Crti Sludge
241-C-107 242Pu Total

241-C-107
242PuStudge241-C-I07

242Pu Sludge

241•C-107 242Pu Sludge

241-C-10? 243AmTatal

241-C-107 243Aan Siudge

241-C-107 243Am Sludge

741-C-107 243Am Sludge

241-C-107 243Cm Total
241-C-107 243Cm Sludge

241-C-107 243Cm Sludge

241-C-107 243Cm Sludge
241-C-lU7 244Cs4s Sludge

241-C-107 244Cm
8iudge24i-C-107244Cm Sludge

tnvezitot'T• I nventory

tJnits

6.81Et01Ci
3.70E+01. Ci

6.S2E+d0 Ci
2.46E+01 Ci
3:10E+00 Ci
2A3E+00
Ci5.91E-0LCi

4.81E-O1Ci

9,201;.+02 Ci
1.39E+03C5
2:55.E+03Ci

.244F;402. Ci
7.79Ek02 Ci
a.16E+03 Ci
2.17E+43Ci
2:07E+02 Ci
3.931i+02Ci
2.14E+A2 Ci
3:77F,+01 Ci
L42E-H72 Ci
6.75E+03Ci
3.67E-M3Ci

6.46E+02Ci
2:43E+03Ci

3:7313+03 Ci
203E+03Ci
3:57E+02Ci
I,35E+03C'i
5.37E+0q Ci
2.92E+00 Ci
i.14E-01Ci
294E+UOCi

2:74E-02Ci

1:49EA2Ci

2.62P;03 Ci
9.8713-03 Ci
3.47F-02: Ci

1.89E-01 Ci

3.32E-02Ci
1.2513-0I Ci
4.a11i-01 Ci
2.29E-01 Ci

402E-02 Ci
1:52E-OI Ci
8.46:G+00 Ci
I.49E+00 Ci
5:61E+00 0

pRQ.7ECT^ RPp-WTp

.roa No.: 24M
CALC NO.: g45-QA_YIS'^.GFftP-ObQ(1f

sHEET fiEl: QA . . .

$HEE?N4.:M

Bas[s Eiensity tseusity Votume Vnlune Caneentrmtion Concentration
Units Units Units

VmL 511kl. 4.67E-02uCitg

g1mL 90 kL 4.67E-02 uCiig

g1mL 339 kL 4:678-02uCilg

7.55 pJmL 511 kL 256E-03 uCi)g

1.55 gtnil. 90 kiL 4.24E-03uCiJg

1.55 gtmL 339kL 9.1 SE-04uCi9g

L55 g1mL 339 U. 1.75E10 uCitg

1.55gJml- 511kL I-7SE+40uC51g

1:55j;ImL 90kI. 1.75L+OOuCilg

gtmi, 339 kL 1.48E+0011CSlg

gj'mL S11.kL 1.48E+00uG51g

glmT. 90 kL 1.48E+00 uCilg

g1mL 511 kL 2.70F01 uCilg

gtmL 90kL 2.70E-02 tiyCi/g

g4nL 339kL 2.701r01 uCilg

1.53 glmL 511kL 4 83E+40 uCilg

1.55g'ML 90kL 4-63E+00uCUg

1.55 g1mL 339kL 4.63E+00 uCVg

g1mL 511 kL. 2.56E+04 uCUg

gtnil. 40kL 2.56E00uCilg

g'mG 339kL 2;56E+00uCifg

.....g1mL 511kL 3.69"3 u01g

pJaTL 9RkL 3.69E-03uCilg

g1mL 339kL. 3.69E-03uCUg

gtmL 511kL 1.88E-05uCtg

9/nL 90 kL L88E-0SuCftg

glmE. 339 kL 7.88£-03uL'7tg

pfmY. 511 k2- 2.3813,04 uCiig

glrnT. 90kL 238E-04uCitg

gtmL 339 kL 138E-04 uCi/g

SlmL 511 kL.. 289E-04uC1g

gjmL 90kL 2:89&04 uCi/g

gJmL 339 kP: 2.8913-04 wCUg

g1mL 511 kL 1.07EO2uCitg

g7m1. 90 IT 1.07E-.02 uCilg

gfmL 339kL t-07.F.-02 uCilg

C
C

C

C
E
E
E
E
S

S
S
S

C
C
C
L:
C
C
C
C
5
S

S
S
C
C
C
C
C
C
C
C
C
C.
C
C

C
C
C
C
C
C
C
C
C
C
C

Decay Date

Jan 12001 I2:OGA2.t

Jan 12001 12:00AM

Jan I200192:00AM

An 12001 12:00AM
Jan 12001 12_.00AM

Jan 12001 12:00AM

Jan 1.2001 12:WAM
Jan 12001 12:00AM

Jan 1200I12:00AM
Jan 12001 12:00AM
Jan
t.200142:00AMJan12001

t2:00AM

Jan 12001 12:00AM
Jan 12001 12:00AM
Jan l 200T 12:00AM
Jan 12001 I200AM
Jxn2 2001 12:o0AM

Jan 1 2001 12:o0AM
Jan 12001 12:00AM
Jan 12001 12:00AM

Jan 22001 12:00AM
Jan 12001 12:00AM
Jan1200122:00AMJan

120011&OOAMJan
12001 12:00AM

Jan 1200112t00AM
Jan 1200112:00AM

]an 1200112t00AM

Jan 1200112:00AM

Jan 1 2001 12:fl0AM

Jan 1 200112.00AM
Jan 1200112tQ0AM

Jan 12001 12:00AM
Jan 1 200112:00AM

Jan [ 2Mt 11,00AM

Jan12001 12:00e1M

Jan 12001 42:00AM

Jan 1 200132:tX1AM

Jan1 2001 12;00AM
Jan1200Li2:00AA:

Jan 12001 I2:00AM
Jan1 2001 12:00AM
Jan 12001 12:00A.M

Jan 12001. 12:00AM
san a 200i 12:00AM
Jan 1 200112:O0AM

Jan 1:2001-12:00AM



CALCULATION SHEET vRQJEC7, RPP-WTP

.
. . . . J08 NO.:2Q'd9Q

BY: g. t CALC NC.: 24Ut3tt-4YTP-M4C-FRt'OOOOi

DATE:IVMJ92 . . . . . SHEETREV:M

SMEETHO::M

SUft7ECTt Ubda7ed ErvNSSins RunPe V

TankName Aizalyte Wastop®ase teivefltoty Inventory $asis Deosity Deastty Volume Votusne CnncentrattonCoacentration DecayDate
Unita Units LIn}ts . . . Unita

74£•C-107 244Cm 798iat 1:56F+itI Ci C . . . . Ian 12001 12:00AM

241-C-I07 3H Total 2.99E+01Ci fi Ian 12001 12:i70AM

241-C-107 314 Sludge 3;I01c-01 Ci TS 1.41 gtmL 511kl: 4.30F;-04 uGUg Jan 2200112:O0AM
241-C-107 3H Sludge 3:70E-02Ci I'S 1.71gtmL 90kL 24011-04 uCJg Jan1200112^00AM
247-C-107 3H Sludge 2:951?+0I Ci TF 1.32gtnsL 339kT. 6.60E4't2uCUg Jan I200192:00AM

241-C-107 59Ni Total 3:22E4-02Ci 1'x Jan 12001 12:00AM
241-C-107 59Ni Sludge 2;77E-02Ci TS 1.41gtmL 5I1 kL 385M5uCJg 1an12001C2;00AM

241-C-107 59Ni Sludge 2.17E-03Ci TS 1.71ghnL 90kL I.41E-45uCitg Jan12001 1:z00AM

241C-107 59Ni Sludge 312V,+02Ci TE t.32gtm1, 339kL 7.19E-01uCiig Jan 3200t 12:00AM
241=C-I07 60Gb Total 2A7E+02 Ci 8 . . . . . . . Iaa 12001 i2:00AM

Is11-G107 6OCa Sludge g:551^.,^tl3 Ci TS 1.41gtmL 51}I3. I.1911-03 uCitg Jan 1200112:00AM

241-G-107 60Co Sludge 4!45Ed13Ci TS 1.71ip1mL 90 kL 2.89E-05uCitg Iani 2001.12-40AM

S4t'tin{VI VMI.AI - il4Wb'G G.Y)G'+^/Ll,l /3 .JJ^jfitiL ./ .ti41fx 3.FVVt.1.C.VVltEY[

241^C-11I7 63Ni 'Ptna1 3.01E+04Ci E . . . . 3an12001320OAM

241-G107 631Qi Sludge 2.37E+00Ci TS 1.91 gjmL 511 kL 3.29E-03uCitg Jan 12001 32:00AM

241-C-I07 63Ni Sludge 2:07E-0ICi TS 1.71g1mL 90k2, 1.35F.-03uCitg Ian1200i12:COAM

241-C-107 6314i Sfudge 3.¢1E+04Ci !'G 1.32gPta1, 339 kL 6;72Et01uCitg Jan1206[k2;ODAM

241-C-107 79.Se Total 1:79&+01 Ci G ... . . . . . . . . Jan I 200112:OOAIv2

241-C-107 79Se Sitidge 2:06E•03Ci IS 1,41 glml; 511kL 2.86E-06uCitg Jan12001;32:OOA2k

241-C-107 79Se Sludge 1.7113-040 1'S 1.71ghhC 90kL I.11EA6uCilg Jats1200112:p0AM

241-C-107 79Sc Sludge I.796+01Ci TE 1.32gAril, 339kL 4.07G-02wCilg Jan1200122:OOAM

.241-C-107 90Sr Total 2.24E+D6Ci S . . . . Jan I 200112:O0AM

241-C-I07 90Sr Sludge 3.69E+05Ci S I.55gJmL 53tki. 4.66E+02eiGUg Ian12001t2:007sM

241-C-.107 90Sr Sludge 5.50E+04Ci. 5.. 1.55glmL 90kt. 4.66E+02uCitg Jan12001i2:OOAM

24I^f:-107 90Sr S1utlge 1.8tE+060 S. 1.35g1niL 3341:L 3.44E+03uCtitg Ian£200112:OOAM

241-C-107 90Y TamL.. 2:24E+06 Ci C . . .. . . Ian1200712t0iSAM

241-C-107 901'' Siudge 3.69E+05Ci C gtmL SItkL 4.66E+02uCitg Jan1200112;Q0AM

241-C-I07 90Y Sludge 6.30E444Ci C gdmL 90kL 4.66E+02uCAlg Jan1200112;OtIAM

241-C-107 90Y Sludge 1:81E+O6Ci C gtmL 339kL 3A4E+03uCidg Jan12001i2i00AM

241-C-107 43mKb Tu#af 8:98E+41ICi I; .. ... lanI200172:iN7AM

241=C-107 93mNb Sludge 8.72E-02Ci TS I.Q1pJmL 511kL 1.21E-04uCitg Jan1200112t00AM

241^C-107 93mNb Sludge 6,52E-03C2 TS 1.71@1mL 40kL 424E-0 uCilg Jan1200112,00AM

241^C-107 93ml+tb Sludge 6,98E-t42Ci 1'E 1.32gTm1. 339k1. I56E-H10aCitg JanI2fl0272:0UAM

241-C-107 932a... Sludge 5.041i-63Ci TS 1.71g1tnl. 90 kL 5.221'r05uCftg Jan 12001 12:00AM

241-C-107 932r Sludge 7.?5H+02Ci TE L32gImL 339k1. I.73Ei00 uCitg Jan t 2001 72;00AM

24hC-107 937s Total 7:75E+02Ci F Ian12iN11MOAM

24I-C,107. .. .937t Sludge 9.7$13-020 TS L41gJmL 511kL 1.36fi-04uC.51g lanE200112:00AM

241-C407 99Tc Total 3.79E+OICi S . .. . . . . . . . Jan £ 200112:00AM

241-C-107 99Te Sludge 2.06E+01Ci S 155 pJmL 511 kL 2,60E-02 uCllg Jan 12001 12:OOAM

241-C-107. 99Tc Sludge 3.635f00Ci 5 1.55gtmL 90kL 2,60$-02uCilg Jan12001t2:00AM

241-C-107 99Tc Sludge 137E40ICi S 1.55gImL 339 kL 2.60R,02 ixCilg Jan 1204112:40AM

241-C407 .Ag Tokai 2;94E+02kg S JanI200112:00AM

241-C,%107 Ag Sludge 7$3E+01;kg S 1.55 yjmL 511 kl. 9.89H+01 ugtg Jan 1200112:00AM

241-C-107 Ag Studge 1:g9E+02kg S I.55gfmL 339kL 3.60E+02ugtg Ian1200112:00Ab1

241•C=147 Ag Sludge 2:¢4E+01kg S 1.55g1mt 90k1. t,891E+02tiS7g JanI200112c00AM

241^C-107 Al Total 5.86E+04.kg S Jan1.200I12:00)IM

241-C-107 Al Sludge 1.9013+04Ikg S 1.55gImL 511.kL 2Atli+04 uglg Jan 1.206iE2:OOAM



CALCULATION SHEET

8Y: HerA s
aA7E: tM,2

SUBdEf7T: ^,g^,S£4L,€9t7S5M"Q °^ Fc^'d uAS.t+u

TankName Analyte WastePfias'e

241-C-107 Al Slud,ge
241-C-107 Al Sludge
242-C407 As Sludge

.241-C-107 As Sludge
241-C=107 As Total
241-C-107 As Sludge
241-0407 13 Sludge
311-C-107 B Sludge
241-C-107 8 'Total

241-C-107 I3 Sludge

241-GI07 Be Sludge
241-C-107 Ba Sludge
24I-C-107 Ba Total
241-C-107 Be Sludge
241-C-107 Be. Sludge

241d}107 Be Sludge
341-C-107 Be Sludge

241=C107 Be Total
241,C:107 Bi Totat
341-C-107 Si Sludge
241-C-107 Bi Sludge

241-C-107 Bi Studgc
241-C•107 Ca Total

241-C-107 Ca Sludge

241-C-167 Ca Sludge
£41-C-I07 Ca Sludge
1d1-C-107 Cd Sludge
241•C467 Cd Tti1al

241-C-101 Cd Sludge

241-C-107 Cd Sludge

241-C-107 Ce Sludge

241-C-107 Ce TOtai

241 =GI07 Cc Sludge

231•C-107. Ce Sludge
241-C-107 CI Total
241-C:107 Cl Sludge
241^C-107 Cl Sludge

241-C=107 Cl Sludge
241.G107 CN Sludge

291-C-107 t'JN Sludge

241-C-707 CN Sludge
241-C-107 CN Total

24i•C-t07 Co Sludge

241-C-107 Co Sludge

241 -C-107 Co Total

241-C-t07 Co Sludge

211-C-307 Cr Total

Inventory Inventory
t7aits

1 .66E+t14 kg
2.29E+04 kg

5.41Ef00kg
339E+00kg

9.9513 100
kg9e538-01kg,
1.0613+00 kg

1,8111+02kg2.08E4,02
kg

2.59E+01 kg
tt5}E+01kg
4;49E+02kg

7.2913402kg
2.64E402 kg
8.54E.01 kg

lsu"1 kg
5,60-41 kg
1,56E?-0D kg
.1y04E*04 kg
9:88F.+03 kg
4:89SH12kg

5.27E+01. kg
124E+03kg

L08B+01kg
1,07I3+00 kg
2,656+01 kg
1,46LR-01kg
9.301:++02 kg

S
S

S
S
S

S
S

S
S/E
S
S

S
S

S
S
s
S
S
S
S

S
8
S

S

S
S
S
S
S

S

S

S
S
S
S
S
S
S
S
S
5
S1.6
S
S

S
S
S

PRtlJECY: S_Rp,`'„Tf?

JO9NO.:245^

LO 140.: 24596-'NTP-hA4C-FRP-0p()P7

$MEETREV:DA

SttEET ti0.: iM

*ls Beasity Llena3ty b'atume Volume Cancentrration Conceatratia
Iinits YJnits Units

1.55 g/mL 90 kL 1:19E+05 uglg
h55gJmL 339 kL 4.371If04ug7g
1,55gjml: 511 kL 6.83E+OOug/g
1.55g/mL 339 kL 6:$31?+04ugJg

1,55 g^mL 90 kL 5.83E+00ug1g
1.55gtmL 90kL 7,60B+00ugag
1.55gtmL 511 kL 2,28&+02 ugJg

1:55 glmL 339 kL 4,94Fh01 ugtg

1,55ghnL 90kL 1.10E+02ug/g
1.55 glmt, 339 kL 8.551;-t02 ug/g

1_55 glmL 511 kL 3.34Ea02 uglg

i S5 g(mL 511 kL 1.0713+0Q ugtg

1.55 gJmL 90 kL 1,07E'00 ug'g
1.55 g1mL 339 kL 1A'TE+-00 ugfg

1.55 g1mL 511 kL 1.25E+04uglg

1.55gJmL 90 kL 3:S0k.+03 vgJg
1.55gtmL 339 kL 1.00E+02ugfg

1.55 g1mL S i 1 kL 6,11E+02 ugtg
1.55ghnL 90kL 6.09E^cU2ug/g
1:S5g1mL 339kL t,2gE+03ugtg
1;55gJmL 90 kt, 924P.^+00 uglg

E:55gtmL $11 kL 4,[1E+01ug/g

1,55gJmL 339 kL 1,17E+42 u^g
T-55g7mL 90 kL 2,92E+02 ugtg

3,5SgtmL 511kT, 3.978+02ugJg

3S5gtriiL 3]9kL 8.07fi^+^02u^g

t.55g1mL 517kL 7.28Et02 nyjg
1^:sSg1mL 90kL 4.27H+02 ugfg

I:55glmL 339 kL A.45E+02uglg

1.55 ^mL 90 kL 4,19E^t u^g
L55 glmL 339kt, 4,19&+00 upJg
1.55 ^fmL 511 kL 4,19E+-00 ugtg

1.55 gSmL 511kL t.36E+OlupJg

1.55 g1mL 90 kL 7.70E+tm ugtg

1.55 grmL 339 kL 2:7&E+01ugtg

u Decay Date

Jan 1.2001 12:00AM

Jan 12001 12:IX9AM
Jan 1 200112:WAM
Jan 12001 12:00AM
San.12001 12:00AM

Jan 1 2001 12:90AM
Ian120011100AlvfJan

1 2001 72:00AM

Jan 1 200112:00AM
Jan 12601 12:00A}st

Jan 1200112:OOAM

Jan 1 200112;00AM

Jan 1 200712:00Atvf

Jan 1200112;00A.M
Jon I200112:tk1AM

Jan 1200111,00AM
Jen1200172:00AM
Jan 1 2001 12:OflAM

Jan 1200111'00AM
Jan 1 2001t2:00AM
Jan I200112:00AMJsat

12001120tIA7bf
lan 12001 12:00AM

7an I 200112:00AM
Jan I 200112:o0AM
Jan Y 2003i2'tktAMJan

1200172c00AMJan
12W112:GOAM

3an 12001 12:OOAAF

Jan t 200112;00AM
Jan 12001 12:04AA2
Jan 12W1 12s00A3rI
Jan 1200712:00AM

3aa1200112:OOAMJan
12001 12:0t1AM

Jnn 12001 t2:00Aki
Jen 1 2001 12:00AM

Jan12001<32:{X1AMJan
124DOI 12:00AM

7an I 200112:OOAM
Jan 3200112:n0AMJan

12001 12:OOAAh

Jan 12A01.I2:00AM
Janl 204112:OOAM
Jau1200212:00AM.
Jan 12001 12:00AM

Jan I 2001 12i00Ab4



CALCtlLATlON SHEET aspJt;cT: gptwr
. . . . d6@t70,: 2j^-w

gY:E"QWO. CAi.CNQ ..2_,g,S^WTP-Ri4C-fRP•(3QWt

DATE: 120AJ02 . . . . . SHEET REV: 9,6

SNEETNp.:JIM

. . . .. . . .SU69EC1': t7Mfateq^m;s^an^tdtm Fee¢ Ve^gf . .

TankName Analyte WaStePhaae Inventory Inventory ttasis DenzSty I7ensfty Volume Volume CanCetttKation ConCecitratiou

. . .

DecgpDate

. . . Uaits Un(ts ISnlts . Units . . .

241-C-607 Cr Sludge 5;33E+02 kg S 1.55 gJmL 511 kL 6.73E+02 uetg In 12(Kii 12:00AM

241-C-107 Cr Sludge 3,65E+01kg S 1S5gtinL 90 kL 2.62E+02ugJg Jan 12001 12:Ot}AM

24I-C-107 Cr Sludge 15IE+021tg S 1,55 glmT, 339 kh 6.87E+02 ugtg Jan 12001.12:00AM

24I-C-£07 Cu Sludge 1:76B+01kg 8 1,55 gJmG .90 kL 1.26E+02 ugfg Jan 1 200112:OOAM

241•C-207 Cu Total 2.2813+02kg S . . . Jan12001 12:00AM

241-C-I07 Cu Sludge 8:43E+01,kg S 1"55gTmL 511kL 1:06E+02u8Jg Jan1200II2i00AM

241-CT07 Cu Sludge 4:278+02 kg S 1.55 g/m: 339 kL 2411?+02 ugtg Jan t 200£12t00AM

24£-C-107 P Totsl 5;39E+03kg S Jan12001E2:0pRM

241-C-107 F Sludge 5;828+03 kg S 1.55 ghnb 511 kL 7.35E+03 tiglg Jan £ 200112:OOAM

241-G107 F Sludge 3:14.6+02kg S I.55g1tttL 339kt. 6.07E+42uglg . Jan1200112:00AM

241-C-107 F Sludge 2;52E+02kg S 1:55 glmt 90kl, I,80E+0$uglg.. Jan 12001 12cQ0Atet

241-C-£07 Fe Total I.031:+05kg 5 .. . . Jan 1204212:ODAM

241fiT07 re Sludge 41013+04kg S 1.55 (rJmis 511 k1. 5.31E+0 up/g Jan 121i^I1i:u0riFv5

241-C-107 Fe Sludge 2.86E+03kg S 1.55g/mI" 90kL 2.05E+04uVJg 3an1200112:00AM

2tt-C=107.: Fe Sludge 599Is+04 kg S 1"55g1nd, 139k. 1.IOE+05agig Jan12WiI2:00AM

241-C•107 dig Total 6.70E+0Ikg S . . . . Jan 2 2001 12:00AM

241•C-107 Hg Sludge 3:64E+01kg S I.55g1mL 511kL 4.60Ef02ugfg Jan12W1 i2:00fiM

241-C-107 Hg Sludge 6.A1Ts{00kg S 1s5glml. 90k1, 460E+0£tigtg Jan12001f2:00A.M

241=C-107 Hg Sluidge 2.41E+01 kg S I,SSgPmL 339kL 4,60E+01 ugfg Jan12001 12;OOAM

241-C-107 K: T'otai 4,47E+02kg S7G . . . :. Jan1200Ii2:00AM

241-C-107 K Sludge 2.4813+02kg H 1.54g7mh 511.k6 3.13E+02 up/g Jan1200112:ODAM

241^C-I07 K Sludge ..2:63E+0£-.:kg S I.55gImL 90k1. I.88E+02uglg Jan 12{0112:Q(tAM

241-C-I07 K Sludge 1.73E+02kg :E 1.55glinL 339kL 3.2913+02uglg Jan1200112:O0i1M

241-C-107 La Total 2,70E+02kg. S .: :. :: Jsn£2001':I2:f,4tAM

241d:-107 La Sludge 9,9513}4011€g S .1.5$ gTmL 511kt. 1.26E*02 agJg Jan 12001 12:OpAM

241-C-107 I:a. Sludge 1.73E+41 kg S 1,55gtm.L 90k2: 1"24E+02vgfg Jan129Q212:00AM

241-C--t07 Ia 51wJge 1;53E+02kg S 2.S5,^n1. 334 kL 2.92E+42 uglg Jan 12001 12:OOAIV£

24I-t,':107 Li Total 1:67C'+02kg S .Ian1200112:00riM

241-C907 Li Sludge 1;96E+01 kg. S 1.55g1mi. 339kT. 313E+01ug/g Jan1200£ 12:O0AM

24I>C-107... Li . .:Sludge 1:32E+02kg S 1.55gtmt. 517kL £"67E+O2-:ugtg Jant200112:Q0Ati4

241=C-107 Li Sludge £.4613+01kg S 1,55g1niL 90kL 1-0513+02uWg Jan12M112:t?€IAA4

241-4°=187 Mg Tatal 4a77E+02kg S . ... Jan12{RS312:WrtM

241-C407 Mg Sludge 3.53E+01kg S 1.55gimT. 90 kt 253E+42ugtg Jan12001;12:00AM

241-C•107 Mg Sludge 2,08E+02kg S 1.55gtmI; 339kL 3.9613+02uR1g Jan1200112:00AM

241-C-107 Mg Sludge 233E+02kg S 7S5gffnl. 511k1. 2"95E+02ugtg Jan 12001 12:OOAM

34£-C-107 Mn Total 5,02E+03 kg S Jan ! 20f?112MATA

251-Cn107 Mn SPSdge 1.85FS+03kg S 1.55glmt 511Id. 2.34E+03ug/g Jsn1200112:00AM

241-C-107 Mn Slu30e 2.20Cz+02 kg :3 1.55 gtmL 90kL i.58E+03 ug/g
...

Jan 12001 I2;00AM

241-C-107 Mn 5ludge 195E+03kg S 1S5g1inL 339kT. 5.62E+03uglg JanI200112:00AM

241-G1D7 Mo Total 4:58E+041g S1g .. . . . Jan I 2001.12:00AM

241-C-107 Mo Sludge 2,63E+00 kg 3 1.55 g1mL 90kL 1.88E+014g Jan t20IIII2:00AM

24I-C-107 Mo Sludge 2:28E+01kg S 1.55g?ml. 339kL 4,34E+01ugtg 7an1200212:00AM.

241-G107 Mo Sludge 2,03E+01kg S 1.55glmi. 511kL 256E-r01uglg Jan1 2001.12:00AM

241-C-107 Na Total 9:52E+04kg S . .. . Janl200112.007SM

241-C-107 Na Sludge 5.97E+04kg 3 1.55 gJrol 511kL 7.45E+04ugJg Jan1M12:{#YAM

241-C-I07 Na Sludge 7.97E+03kg S 1351(mL 90 k1, 5.71E+04:u8Jg Jan1200112:00AM

241-C-107 Na ;iludge 2-8313+04'kg S 1.55wmt 339^Ic1. 5.38E4-04.uglg Jan12001'.I2A0AM



CALCULATION SHEET PROJEcr:Rpp.
JOBNO::245M.. . ..

gy: f'-p-prg(gg CALC NO.: 24590-YJTP-tet4C-FRP-00001

OA7Crt j2f^,3i?ug SHEET REV: 2A-

.SHEETNO.:M

Stitf3.lECT: ¢ âgeo Ems.cirms Run Fetat Veetur . . .

TankName Analyte WattePBase tinventory Inventory Rzsis Tleasitp Denaity Yo9ume V'olame Concentration Conesntrattan DeeayDate

Units Units Unita UnItS . . . .

241-C-107 Nd Sludge 3.65E+02 kg S 1_35 glmL 339 ki, 6.95Fa42 ugtg Jan 12001 12:OOAM

241-C-107 Nd Sludge 2.33E+02kg S 1.55 gfmL 511 kL 2.94&+02ugtg Jan 1 2001.12:00Afrt

241•C-101 Nd Total 633E+02kg S . . . . . Jan12G0112:00AM

241-C-IO7 Nd Sludge 346Ef01 kg S 1.55 g1mL 90 kL 2.48Ef92 ugtg Jan 1 200112MAM

241-C-107 Ni Total 3.09E+03kg S Jan 12001 12:40AM

241-C-1O7 Ni Sludge 9.GSE+02kg S 1.55 glmL 511 kl. 1-59E+03 ugfg Jan 12001 12:O0AM

241>Cd07 Ni Sludge 634T:+02kg 5 1.55gtmL 90k1. 4.70E+03upJg Jan1200112:OOAM

2r11=C-107 Ni Sludge 1:49E+03kg S 1.55 g(mL 339 kC 2.84E#03 uglg Jan 1 2001 12A0AM

241-C-107 N02 Total 3:53F+04 kg S Jan 1200112:00AM

241-C-107 N02 Sludge 2.07E+04kg 8 1.55gJmA. 511 kL 2.61E+04ug;g Jan 12001 12:00AM

241-C407 N02 Sludge 2.61E403 kg S 1.55 glmL 90 kL I:87E+04ug/g Jan 1200112:OOAtvi

241-C-107 N02 Sludge 1311:+04kg S 1.55gimL 379k1. 2:29E+O4 up)g Sanl200112:00AM

241-C-107 N03 Tvta2 4,76E+04kg S Jan1200112:00AM

241,C-107 N03 Sludge 3.45E+04kg S 1.55g1mI. 517 kL 4.3613+04ugjg Jan 12001 12:OOAM

241-G107 N03 Sludge 3.241:+03kg S 1:55gtmL 90 kL 2.32E-r04ug1g JanI200132:00AM

241-C-107 N03 Sludge 1,00E404kg S 1.55 g1niL 339kL 1,9IF+04oglg Jant200112;00AM

241-C-107 Oti Total 2.2913+05kg C Jan1200112:06AM

241-C•107. Ph Potal 1,0IE+04kg S Jan1200172:00AM

241-Ca107 Pb Sludge 3:48E+03kg S 1.55$!mL 5I1kL 4.401;r03ueg .Ian1200112i60AM

241^C^107 Pb Sludge. ><b8E+03kg S 1.55gJmL 90kL Tan1200112.01JAM

241-G107 Pb Slndge +19SE•+03kg S 1.55glml 339kL 9.44E+03uglg lan120U112i00AM

241-C-107 Ptki Totst 5:88E+04 kg S Jam1206t12i00AM

241•C-107 P04 Sludge 455E+04kg S 1.55pfmL S1EkL 5.75E?A4ag7g Jan1200712:00AM . . ;.

941-C-I47- P04 $iutge 834£+'43kg S 1:53g1inL 90kL 5.98F+flr}.ugtg Jan1270112:00AM .. .. . . .. °

241-C-107 T"04 Sludge 4:95ffi+03kg S 1:55gtmL 339kZ 9.42E+03ugtg Jan1200112:00A1vF . . . . ..

241-G107 Pr Sludge 113E+02kg 3 1.55g1mL 511 kl 1.43E+02ugtg Jan1200112:iX3AM

241-C:107 Pr Sludge I:99E+41kg S 1.55gjmL 90kL 1.43E+02ugtg Ian12fl01k2:00AM...

241-C-107 Pr Sludge 7.50E+01 kg S 1:55&(mL 339k1, 1.43B-r)2nglg Jan120Q112:00AM

241-C-107 Pr ToWl 2.08&*D2kg S Jan I 200112:00AM

241-C-107 Rb Sludge 8,07E-02kg S 1.55 gJmL. 90 kL 5.7913,01uglg JanI200112:00AM

241-G 107 Rb Sluii,r,e 3.04E-01kg S 1.55 $JtnL 339kL 5.79E-01 ugig Jan I 2001 i2:tJ0AM

241-C-107 Rb Sludge 4:58E-01kg S L55glmL 511k1 5.792-01ug/g Jan 12001 12:OQAM

241tC-107 Rb Total $.43P.01 7eg $ Jan I 200112:00AM

241-C-107 4h Sludge 237E+01 kg S 1.55gJakiL 511 kL . . . 2.99Lr+61ugJg Jan 3 200112,00AM . . . . .. . .

241•C-107 Rh Total 436E+01 kg S Jan I 200112OOAM

241-Cd07 Rh Sludge 1.57E+01kg S IS5gJir;L 339k1 2.99&t01uyJg Jan120fi112:00AM

241-C-107 R.h Sludge 4:17E+06kg S 1.55 g1mL 90kb 2,99E+010gig Jan 12001.12:OOAM

241-t'.-107 Ru Sludge 3.43E+,02 kg S 1.5SgImL 339kL 633E+02iwJg Jan 1200112;00AM

241-C-107 Ru Sludge 5-17B+02kg S 1.55 gJnil. 511 kL 6.53E+ti2 ug/g Jan 12001 12:00AM

241-C-107. Ru Sludge 9:10E+01 kg S 1.55g1mL 90 kL 6:53E+62ugtg Janf200112:00AM

241-C-107 Ru Totat 9.51E+02kg S Jan1200111;00A.'^i

241-C=107 Sb Sludge L312W0kg S 1.55gtmL 511kL 1.65E+00ugJg JanJ200112:00AM

241-C-107 Sb Sludge 8.68E-011cP, S 1.55g!mL 339 kL I.65fi+00 ugtg Jan1200112:00AM.

241.C-107 Sb Tutal 2:41E+0Dkg S Jan_5200112:0UAM

241-C-107 Sb Sludge 231201kg S 1.55 g1mL 90 kt. 1:65E*OduglB Jan 1 200112:04rklit

2+41-C-107 Se Sludge 4.908-Ulkg S 1.55$tnd. 90kL 3:44E+00ugig Jan1200112:04AM3d

241-C-107 Se Total 5.01E+00kg S Jan .1200112:00At4
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241-C-I07 Se Sludge 2.7313+40kg S 1,55WmL 511k1. 3.44$440Ougtg Jan1200112:00Ab,$

241-C-107 Se Sludgc 2.8tB+ttt,Ikg S 1.55g?mL 339kL 3.441:+0OaWg Jan1200112:00AM

241-C-107 Si Total I.87E+03k$ S Jan120)112:00AM

241=C-707 Si Sludge 9;958+02kg S 1.55 gjmL 511kT. I.2411+03ugjg Jan1200112:00AM

247-G107 Si Sludge 914E+02kg S 1.55g1mL 90kL $.86E+02uglg Jan1200(12:0{}A1ef

24T-C-107 Si Sludge 7:58E{{12 kg S 1.55gimL 339 kL 1,44E-M03 ugtg Jan 1 2001 12:00AM

291-C407 S04 Total 8.4311+03 kg S Jan 1 2001 12'00AM

241•C-107 S04 Sludge 4:971T+03kg S 9.55gPmL 511kL 6.27E+93ugJg Jan1200tt2:t#1AM

241-C-107 S04 Sludge 5.0613+02kg S 1.55ghmL 901d. 3.63E+03 ugig Jan 12001 t2;00A.^1

241-C;-107 S04 Sludge 2.95E+03kg S 1.55 gln+t 339 kL 5.61E+03ugg Jan 1200112i00Ati!

24I-Ca107 Sr Total 2.57Ea-02kg S Jan1204.112:04AM

241dt-t07 Sr Studge L6SE+02kg S 1.55 gJniL 511 kL 2A8Ei02ugJg Jan I 20n1 12:00M4

241-C-107 Sr SluGge 2.4513+U1 kg S 1.55ginu. 9ir'¢I: 1.75E+02ug1g Jani2u"uii2:vOniri

241-i;-107. Sr Sludge 6;$4E+01kg S I.55gIm1, 339kL 1.30E+02vg/g Jan I200t12:00AM

241-C-107 Ta Sludge 4:60E-01kg S 1.55g1mL 511kL 5.81E-07ug1g Jan 12001 12:00AM

24I-C-107 Ta Sludge S 11 E-02kg S 1;55g%niL 907tL 5.81E-01 ugtg Jan 2 2001{2:00AM

241-C-107 Ta Tot®1 8:4713-01 k.g srE Jan I 2QOt12kQd3i:it

241d;-107 To Sludge 3.05E-01;kg S I.SSglmL 339kL 5.81F..O1ugPg. ... Jan2200112:00Ahi

241-C»107 Te Sludge 9.76E+01kg S I.55}Jmt 511kl. 123E+02tigtg JaaI200112:00AM

241=C=107 To 3ltdlge 6A.7E+0f;kg: S 1.55 g`.mL 339kL 12313402 ugtg Jan I 2001:I2:00AM

241-C-107 Te Total I:9011+02kg S Jan I 2001-12:00A1d

241-C107 Te Sludge L72E+01 kg S 1.55ghmL. 90kL I.23H+02ugtg Jan 1,200112:00AM

2451-Cr147 Th Siudge 2-30+02kg S 1.55g'mL 339kL d.54E+02ugtg Jan 1200112tWAffi

241^C=107 'Y'h Tntal 6:61S402kg S JaeI 2001 12:OOAM

241-C-107 Th 5lricTge .'.3:6aF.+02kg S 1S5glmL 511k1, 4.54E+02ugfg Jaa1206112:00AM.

241-C-107 Tb Sludge 6:33E+011cg 5. ._.1.55gind. 90kL 4.541:+02ugig Jan1200112:00AA4

241-C•107 Ti Sludge 130E+01kg S 1.55gtmL 90kL 1.086F02uwg Jan1200112:OtiA2vI

241^C.I07 Ti Siudge 7x16E+01kg S 2.55g'mL 334k1. 1.36$+O2 ug7g JanI2IX51€2:OOAtvi

241•C-107 Ti Sludge 3.70E+01.kg 5 I,55gJmL 511 kY, 4.67E+01uglg JanI2001 12:00AM

241-C-107 Ti Total 1:2413+02Ycg S Jan 12001 12-OOAM

241-C-107 TtCas Sludge 4.12E+03kg S 1.55g1nL 339kL 7.$413+03ugg . Jan1200112:00AM.
C03 . .

. .

241-C=107 TICas Total 1:14E+04kg S Jan 12001-12c60AM

C03

241•C-107 TICas Sludge 611E+03kg S 1S5gItnL 511 kL 7,84E+03ug1g Jan12001?2:00A1Ft

C03
241-C.-107 TICas Sludge 1.09$+03kg S 1.55g?mL 90kL 7:94E+03 ugJg Jan 2 2001.12:00AM

. ...
C03

241-C-107 T7 Sludge 195E+40 kg S 1.55 ghaL 511 ki, 3.73S+00 ug/g Jan 120U72t00AM

241-C•107 Ti Tutal 5.93E+00 kg S Jan I 200112;00AM

241-C-107 TI Sludge 1;20EfOl:kg 3 1.55 $JanL 90 k1. 3.73E+iD ug)g Jan I 2005 12i00AM

241-C-107 Ti Sludge {96H+00kg S 1:55g1mLL 339kt 3.731a00ilpfg Jan1200112:Q0AM

241-Cr107 TOC Total 710+02kg S Jan 1 200112;00AIvf

241-G-I07 Tf}C S[udga 4:1k?E+02kg S 1.55gjrnL $1Ikt 5,051?+ff2up/g Jan1200t224)0AM

241-C-107 TOC Sludge 7:05E+01kg S 1.55gfrnC. - ..94kL 5.05E¢02uglg Jaal2t10I12:00AM

241-C-107 TOC Sludge 2.66E+02`kg S 1.55"ghnL 339kL 5.05E+02^ng/g Jan12007^12.00AM

241-C-107 UTOTAL Tofat J,29E+03kg S :Jan-12001'12:00AM
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S1i8JECT: uWtffiedEmiss#rts Run Fee4 VCdar

TankNama vteAnal 1i'astePDase Jnuen#erry InveMoYy IIasis Ileusity Y>entiiip Valume Vo6u»te CoseentratitinCo®r.entra0on DesayDate
_

IInies . . . . . Un1ts Un3ts Voits

241-C407 U'1'QYAL Sludge 6.08E109kg S 1.55giniL 511kL 7.68&+03 uglg JanI200112t00AM

241-C-107 tJTOYAL Sludge 1.77E+03kg S 1S5glmL 90kL 1.27EW4uglg Jan 12001l2:OOAM

.241-C-107 ttTQTAL Sludge 1.4413+03kg S 1,55gJm1. 33911. 2.74E+03ug/g Jan12001t2:tl0AM

24t-C-107 V Sludge 9:05E+00kg S 1.55g1mL 339 kL L72E+01 ug7g 1an12001 t2:00AM

24I-C-107 V Sludge 2.A0&+00kg S 1.55g1mL 90k7. E32E+01 ugtg 1an1200I12:00AM

24t-C-16T V Sludge 1:361:+01 kg S 1.55 glmL 511 kL 1.72E+01ug/g Jan 12001 12:00AM

241-C-107 V Total 2:51E+02kg SIB Jan 11001.12p00AM

241d;-107. W Sludge 6R613•H11kg S L55g1mL 90 kL 4.63E+02ug/g Jan1200t12:00AM

241;C-107 W Sludgc 2.43E+02 kg S tS5 91mL 339 kL 4.63E+02ug/g Jan 12001 12:00AM

241-C-107 W Sludge 3.61E+02kg S 1:55g13nL 511kL 4.63E+02usr(g Jan12001t2:00AM

241-4>107 W Totat 5.7513+02kg S In 1 2007 12:00AM

241 -C-107 Y Total 9:48E+01kg S Jan 7 2001 12:00AM

24t-C-107 Y Sludge 5:151n+0t kg S 1.55pJmL 511 kL 6.516+01 ugJg Jan 1 2001 12:00AM

241-C-167 Y Sludge 3.42E+otkg S 1,55gimt. 339kL 631H+01ug/g JanI200112:00AM

241-C-107 Y Sludge 9.08B+00kg S 1;55gimL 90kL 6.51E+(1} ugtg 1ant2IXI112:00A2vt

241-t'-107 Za Sludge 7ri0+0lkg S 1:55ghnL 511 kL 9.A2It+0I ugtg Jan 12001 12:00AM

241-C-107 Zn Sludge 1.58E+01kg 5 1.55gim'E. 90kL 1.1AP.+02ugEg Jan 12001 12:00AM

241^C-107 Zn Sludge 8,66E+01kg S 1.55 gJmL 339kL I.65E+02 uglg Jan 12001 12:00AM

241-C-107 Zn Total 1:7711-b02kg S Jan 1 200112:00AIvF

241-C-107 Zr Total 7,39E+01kg H Jan 12001 12:00AM

241-C-I01 Zr Sludge 2:69E+01kg S 135g1mL 517kL 139E+412uglg Jan1200112:00AA4

241-C'-107 Zr Sludge 1.74E<00kg S 1.55gtrnL. 90kL L25E+01ugfg Jan1200112:00AM

241-C-107 Zr Sludge 4:531?01 kg S. 1.55g/tnL. 334kL 8.62E+01ug/g Jen1200112:00AM
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Tank Waste Treatment and Immobilization Plant

Appendix E

Calculation: Integrated Emissions Report PIC Estimation

24590-WTP-M4C-FRP-00002, Rev OA
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Notes/Comments

This calculation updates the PIC estimation in accordance with the latest WTP emissions profile and also
incorporates the new calculation procedure requirements. The new calculation requirements required a
significant re-write on this calculation, therefore no revision bars were used.

Calculations were performed on a Compaq Personal Computer using the software Microsoft Excele 97
SR-2

John Cook and Cuong Nguyen checked the whole calculation for the accuracy and procedural compliance.

CCU
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0 Initial Issue 25 25 E. Berrios J. Bemards O. BtocJc 04/25/02
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1 Objective

The purpose of this calculation is to estimate the emission rates of Products of Incomplete Combustion (PIC)
generated from the Waste Treatment and Immobilization Plant (WTP). The results from this calculation will be
reflected in the next revision of the Integrated Emissions Baseline Reportfor the River Protection Project Waste
Treatment Plant (RPT-W375-ES00001).

2 Inputs

The methodology for calculating the P1C emissions is equivalent to the methodology presented in the Estimation of
Product ofIncomplete Combustion Emissionsfor the River Protection Project Waste Treatment Plant (RPT-24590-
EN-00005). Stack detection limits are the same as those used in the above mentioned report. Table 1 shows the
detection limits used.

Stacks stream information was obtained from the stream reports generated via the Model Run Request titled
Emissions Maximum Case Runs with Updated Parameters (24590-WTP-MRQ-PT-03-002) and are shown in
Appendix A. Data used is the following:

• Stream PVP12 (Pretreatment Stack)

• Volumetric flow : 2.74E+03 aft}/min

• Pressure = 1000 mbar = 1 bar

• Temperature = 37.3°C

• Water mass flowrate = 5.43E+031b/d
Stream LVP26 (LAW Vit Stack)
• Volumetric flow : 5.99E+03 aft/min
• Pressure = 1000 mbar = 1 bar
• Temperature = 100°C
• Water mass flowrate = 1.91E+041b/d
Stream HOP33 (HLW Vit Stack). Flows are given for 2 melters thus to get generation per individual melter,
the flowrates are divided by 2.
• Volumetric flow : 3.04E+03 / 2= 1.52E+03 aft'/min
• Pressure = 1000 mbar=1 bar
• Temperature = 80°C

• Water mass flowrate = 1 _89E+04 / 2= 9.45E+03 lb/d

Standard conditions are considered to be 1.01325 bars and 20°C (293 K) per Section 5 of the EPA Method 0030
(EPA 1986).

The ideal gas law constant used was 0.083141*bar/(mol*K) (Perry 1984, Table 1-9).

3 Background

An updated emissions profile for the new WTP 2+2 melter configuration has been generated. As part of this
update, the estimation of the Products of Incomplete Combustion needs to be re-generated. This calculation
provides this update.
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4 Applicable Codes and Standards

NA

5 Methodology

CALC NO.:

PROJECT: RPP-WTP

JOB NO.: 24590

SHEET REV: OA

SHEET NO.: 3

Generation of PICs from WTP were estimated using the methodology described below.

• Stack detection limits were obtained from Table 2 ofthe Estimation of.Product ofIncomplete Combustion
Emissionsfor the River Protection Project Waste Treatment Plant (RPT-24590-EN-00005).

• Stream information for each stack was obtained from the Model Run Request titled Emissions Maximum Case
Runs with Updated Parameters (24590-VVTP-MRQ-PT-03-002). Streams analyzed were HOP33 (HLW Vit.
Stack), LVP26 (LAW Vit Stack), PVP12 (Pretreatment Stack). Stack flowrate was converted from actual cubic
feet per minute (ACFM) to standard cubic feet per minute (SCFM). This number was then converted to dry
standard cubic meters per minute (DSCM/min).

• Information was tabulated using the software Microsoft Excel® 97 SR-2.
• Based on the stream conditions at the stack, the PIC emission rates were calculated in grams per second.

6 Assumptions

NA

7 Calculations

7.1 Pretreatment Facility

First, the ACFM was converted to SCFM:
T=37.3°C=310.3K
T(std) = 20°C = 293K
P=1bar
P(std) = 1.01325 bars
(2.74E+03 ACFM)*(293/310.3)*(1/1.01325) =2.55E+03 SCFM

To convert the SCFM to DSCM/hr, the following calculation was done. Stream volumetric flowrate was converted
from SCFM to SCMH by dividing by 35.3 and multiplying by 60 min/hr.
2.55E+03 SCFM * l m'/35.3 ft* 60 min/trc = 4.34E+03 SCMH

Water mass flow was then converted to molar flowrate.
5.43E+03 lb/d * 1 kg/2.21b * 1000g/kg * 1dt24hr * 1 mole H20/18 g = 5.71E+03 gmole/hr

The water volumetric flowrate was calculated by using the ideal gas law.
PV = nRT

R = 0.083141*bar/(mol*K)
T=37.3°C=310.3K
P=1bar
P (std) = 1.01325 bar
V = nRT/P
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V = (5.71E+03)(0.08314)(310.3)/(1)
V=1.47E+051/hr * I m3/10001= I.47E+02 m3/hr
Converting to sm'/hr.
(1.47E+02)*(293/310.3)*(I/1.01325) = 1.37E+02 sm'/hr

Water percent was calculated by dividing the water volumetric flowrate by the stream volumetric flowrate.
Water % = (1.37E+02/4.34E+03)* 100 = 3.2%

SCMH value was then converted to DSCM/hr the following way:
4.33E+03 SCMH * (1-3.2/100) = 4.19E+03 DSCM/hr

Constituents stack flowrate was then calculated by multiplying the stack concentration with the DSCM/hr value.
The calculation for 4-Nitrophenol is shown below as an example. All other constituent calculations were
performed using the Microsoft Excel® 97 spreadsheet on a Compaq PC workstation and can be found in Table 2.
Spreadsheet formulas are identical to the ones shown below.

Stack concentration = 15 µg/dscm (cell C5 ofTable 2)
15 µg/dscm * 4.19E+03 DSCM/hr' 1 mg/1000µg = 63 mg/hr (calculated in cell D5 of Table 2)
Converting to g/sec:
63 mg/hr * 1 hr/3600 sec * 1 g/1000 mg = 1.75E-05 g/sec (calculated in cell E5 of Table 2)

Table 2 shows the calculations for all the PICs throughout the Pretreatment Facility.

7.2 LAW Vitrification Facility

First, the ACFM was converted to SCFM:
T = 100°C = 373K
T(std) = 20°C = 293K
P=1bar
P(std) = 1.01325 bars
(5.99E+03 ACFH)*(293/373)*(1/1.01325) = 4.64E+03 SCFM
To convert the SCFM to DSCM/hr, the following calculation was done. Stream volumetric flowrate was converted
from SCFM to SCMH by diving by 35.3 and multiplying by 60 min/hr.
4.64E+03 SCFM * 1 m3/35.3 ft' 60 min/ltr = 7.89E+03 SCMH

Water mass flow was then converted to molar flowrate.
1.91E+041b/d' 1 kg/2.21b * 1000glkg * ld/24hr * 1 mole H20/18 g = 2.01E+04 gmole/hr

The water volumetric flowrate was calculated by using the ideal gas law.
PV = nRT
R = 0.083141*bar/(mol*K)
T = 100°C = 373 K
P=1bar
V = nRT/P

V = (2.01E+04)(0.08314)(373)/(1)

V = 6.23E+05 1/hr * 1 m3/1000 1= 6.23E+02 m31hr
Converting to sm'/hr:
(6.23E+02)*(293/373)*(1/1_01325) = 4.83E+02 sm3/hr
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Water percent was calculated by dividing the water volumetric flowrate by the stream volumetric flowrate.

Water % = (4.83E+02/7.89E+03)* 100 = 6.1%,

SCMH value was then converted to DSCM/tr the following way:
7.89E+03 SCMH * (1-6.1/100) = 7.42E+03 DSCM/hr

Constituents stack flowrate was then calculated by multiplying the stack concentration with the DSCM/hr value.

The calculation for 4-Nitrophenol is shown below as an example. All other constituent calculations were

performed using the Microsoft Excel® 97 spreadsheet on a Compaq PC workstation and can be found in Table 3.

Spreadsheet formulas are identical to the ones shown below.

Stack concentration = 15 µg/dscm (cell D5 of Table 3)
15 µg/dscm * 7.42E+03 DSCM/hr * I mg/10D0µg = 111.3 mg/hr (calculated in cell E5 ofTable 3)
Converting to g/sec:
111.3 mg/hr * 1 hr/3600 sec * 1 g/] 000 mg = 3.09E-05 g/sec (calculated in cell F5 of Table 3)

Table 3 shows the calculations for all the PICs throughout the LAW Vitrification Facility.

7.3 HLW Vitrification Facility

First, the ACFM was converted to SCFM:
T = 80°C = 353K
T(stp) = 20°C = 293K
P=1bar
P(stp) = 1.01325 bars

(1.52E+03 ACFH)*(293/353)*(1/1.01325) = 1.25E+03 SCFM

To convert the SCFM to DSCM/hr, the following calculation was done. Stream volumetric flowrate was converted
from SCFM to SCMII by diving by 35.3 and multiplying by 60 minlhr.
1.25E+03 SCFM * 1 m3/353 ft3 * 60 min/hr = 2.12E+03 SCMH

Water mass flow was then converted to molar flowrate.
9.45E+031b/d * 1 kg/2.21b * 1000g/kg * ld/24hr * 1 mole H20/18 g= 9.94E+03 gmole/hr

The water volumetric flowrate was calculated by using the ideal gas law.
PV = nRT
R = 0.083141*bar/(mol*K)
T=80°C=353K
P=1bar
V = nRT/P
V = (9.94E+03)(0.08314)(353)/(1)
V = 2.92E+051/br * 1 m'/I0001= 2.92E+02 m;/hr
Converting to sm'/hr:
(2.92E+02)*(293/353)*(1/1.01325) = 2.39E+02 sm3/hr

Water percent was calculated by dividing the water volumetric flowrate by the stream volumetric flowrate.
Water % = (2.39E+02/2.12E+03)* 100 = 11.3%

SCMH value was then converted to DSCM/hr the following way:
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2.12E+03 SCMH *(1-11.3/100) = 1.87E+03 DSCM/hr

Constituents stack flowrate was then calculated by multiplying the stack concentration with the DSCM/hr value.
The calculation for 4-Nitrophenol is shown below as an example. All other constituent calculations were
performed using the Microsoft Excel® 97 spreadsheet on a Compaq PC workstation and can be found in Table 4.
Spreadsheet formulas are identical to the ones shown below.

Stack concentration = 15 µg/dscm (cell D5 of Table 4)
15 µg/dscm * 1.87E+03 DSCM/hr * I mg/1000µg = 28.1 mg/hr (calculated in cell E5 of Table 4)
Converting to g/sec:
28.1 mg/hr * 1 hr/3600 seo * I g/] 000 mg = 7.81 E-06 g/sec (calculated in cell F5 of Table 4)

Table 4 shows the calculations for all the PICs throughout the HLW Vitrification Facility.

8 Results and Conclusions

Tables 2, 3, and 4 show the emissions results for the, PICs. The PIC generation estimates for the WTP have been
updated per the latest generated emissions profile.
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Perry, R, 1984, Perry's Chemical Engineers' Handbook, Sixth Edition, McGraw Hill Company, New York, 1984,
Table 1-9

10 Attachments

There are no attachments for this calculation.
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Table 1 Constituents Stack, Detection Limits

CAS
Registry
Number

Compound Stack
concentrations

(µg/dscm)

100-02-7 4-Nitro henol 15

100-44-7 Benzyl chloride 2

100-51-6 Benzyl alcob.ol 15

100-52-7 Benzaldeh d.e 15

101-77-9 4 4-Meth lenedianiline 15

103-33-3 Azobenzene 15

103-65-1 n-Pro lbenzene (Isocumene) 2

104-51-8 n-B Ibenzene 2

105-67-9 2,4-Dimeth 1 henol 15

106-43-4 4-Chlorotoluene (p-Tolyl chloride ) 2

106-44-5 -Cresol (4-Methyl phenol) 15

106-47-8 p-Cbloroani 15

106-49-0 p-Toluidine 15
106-51-4 Quinone 15

106-89-8 E ichloroh drin I-chloro-2,3 ox ane 2

107-19-7 Pro az l alcohol 2

107-21-1 Ethylene col' 2

107-98-2 Propylene ylcol monomethyl ether 15
108-60-1 Dichloroiso )ro 1 ether 15

108-67-8 1,3,5-Trime1:h 1 benzene 2
108-86-1 Bromobenze:ne (Phenyl bromide) 2
109-77-3 Malononitri'.le 2
109-86-4 2-Methoxyethanol 15
110-80-5 2-Ethox ethanol 15
111-15-9 Ethylene lrcol monoethyl ether acetate 15
111-44-4 Bis 2-chlorneth 1 ether 15
111-91-1 Bis 2-chloroethox methane 15
1120-71-4 1,3-Propane sultone 15
119-90-4 3,3'-Dimethoxybenzidine (ortol-dianisidine) 15
121-14-2 2,4-Dinitrotoluene 15
122-66-7 1,2-Di hen dh drazine 15
123-33-1 Maleic h drazide 15
124-48-1 Chlorodibromomethane 2

131-11-3 Dimethy1 hthalate 15
131-89-5 2- lohex 1-4,6-dinitro henol 15
133-06-2 Captan 15

135-98-8 sec-Bu lbenzene 2

145-73-3 Endothall 15
156-59-2 cis-1,2-Dicldoroethene 2
1746-0I-6 2,3,7,8-Tetrachlorodibenzo dioxin (TCDD) 9.38E-06

192-97-2 Benzo e rene 3
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SUBJECT: Integrated Emissions Report PfC Es6mation

Table 1 Constituents Stack Detection Limits

CAS
Registry
Number

Compound Stack
concentrations

(µg/dscm)

19408-74-3 1,2,3,7,8,9-Hexachlorodbenz dioxin 1.56E-05

3950-58-5 Pronamide 15

25013-15-4 Methy l styrene (mixed isomers ) 2

3268-87-9 Octachlorodibenzo (p)dioxin 7.81E-05

35822-46-9 1,2,3,4,6,7,8-H tachlorodibenzo dioxin 3.13E-05

39001-02-0 Octachlorodibenzofuran 6.25E-05

39227-28-6 1,2,3,4,7,8-Hexachlorodibenzo (p)dioxin 1.56E-05
321-7611 1,2,3,7,8-Pentachlorodbenzo( dioxin 1.56E-05

4 1851-50-7 Chloroc clo tadiene 2

460-19-5 Cyanogen 2
506-68-3 Cyanogen bromide 15
506-77-4 Cyanogen chloride 2

510-15-6 Chlorobenzilate 15
51207-31-9 2,3,7,8-Tetrachlorodibenzofuran 7.81 E-06
51-28-5 2,4-Dinitrophenol 15
51-79-6 Ethyl Carbamate (urethane) 15
528-29-0 o-Dinitrobenzene 15
532-27-4 2-Chloroacetophenone 15

534-52-1 4,6-Dinitro-o-cresol 15
5385-75-1 Dibenzo a,e fluoranthene 3
540-73-8 1,2-Dimeth lh drazine 2
542-75-6 1 ,3-Dichloro o ene 2
542-88-1 Dichlorometh 1 ether 2
55673-89-7 1,2,3,4,7,8,9-Heptachlorodibenzofuran 1.56E-05
57117-31-4 2,3,4,7,8-Pentachlorodbenzofuran 7.81E-06
57117-41-6 1,2,3,7,8-Pentachlorodibenzofuran 7.81E-06

57117-44-9 1,2,3,6,7,8-Hexachlorodibenzofuran 1.25E-05
57-24-9 S chnine 15
57653-85-7 1,2,3,6,7,8-Hexachlorodibenzo dioxin 1.56E-05
57-74-9 Chlordane 15
584-84-9 2,4-Toluene diisocyante 15
593-60-2 Bromoethene 2
60-11-7 Dimethyl aminoazobenzene 15
06-20-2 2,6-Dinitrotoluene 15
60851-34-5 2,3,4,6,7,8-Hexachlorodibenzofuran 1.41E-05
608-93-5 Pentachlorobenzene 15

61626-71-9 Dichloro tadiene 2
62-50-0 Ethyl methanesulfonate 15
62-53-3 Aniline 15
65-85-0 Benzoic acid 15
67562-39-4 1,2,3,4,6,7,8-H tachlorodibenzofuran 1.56E-05

70-30-4 Hexachloro hene 15



CALCULATION SHEET

BY: E . Berrios CALC NO.:

DATE: 03127103

SUBJECT: inteorated Emissions Report PIC Estim 'on

Table 1 Constituents Stack: Detection Limits

PROJECT: RPP-WTP
JO8 NO.: 24590

SHEET REV: PA

SHEET NO.: 9

CAS
Registry
Number

Compound Stack
concentrations

(pg/dscm)

70648-26-9 1,2,3,4,7,8-Hfexachlorodibenzofuran 1.4iE-05
72918-21-9 1,2,3,7,8,9-13[exachlorodibenzofiuan 1.56E-05
74-88-4 Iodomethane: Meth l iodide) 2
74-95-3 Meth lene bromide 2
75-25-2 Bromoform 2
75-29-6 2-Chlor pane 2
75-44-5 Phosgene 2
76-01-7 Pentachloroethane 2

764-41-0 1,4-Dichloro-2-butene 2
765-34-4 G1 ci laldeh de 15
77117-4 Hexachloroc clo entadiene 15
77-78-1 Dimeth 1 sulfate 15
80-62-6 Methyl metha late 2
822-06-0 Hexameth lene-1,5-diisoc anate 15
823-40-5 Toluene-2,6-diamine 15
85-44-9 Phthalic anhydride 15
87-61-6 1,2,3-Trichlorobenzene 2
88-74-4 o-Nitroaniline (2-Nitroaniline) 15
90-04-0 o-Anisidine 15
91-57-6 2-Meth lna hthalene 3
91-94-1 3,3'-Dichlorobenzidine 15
924-16-3 NNitrosodin-bu lamine 2
94-59-7 Safrole 15
95-53-4 o-Toluidine 2
95-63-6 1,2,4-Trimethyl benzene 2
95-94-3 1,2,4,5-Tettrachlorobenzene 15
96-12-8 1,2-Dibromo-3-chloro ane 15
96-18-4 1,2,3-Trichloro ro ane 2
96-45-7 Ethylene tl^dourea 15
97-63-2 Ethyl methacrylate 2
98-01-1 Furfural 15
98-06-6 tert-Butyl benzene 2

98-07-7 Benzotrichloride 15
99-35-4 1,3,5-Triniirobenzene 15
99-65-0 1,3-Dinitrobenzene 15
99-87-6 -C ene 2
no cas # Dibenzo(a,h)fluoranthene 3
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Appendix A Stream Reports



CALCULATION SHEET PROJECT: RPP-WTP
BY: E. BertWS JOB NO.: 24590
Date: 03/27/03 CALC NO.: 24590-WTP-M4C-FRR00o02

SHEET REV: OA

Subject: IMearated Emissions Reoort PIC Estimation SHEET NO.:14

River Protection Project - Waste Treatment Plant

Stream Number: PVP12

Stream Nome: Carbon bed adsorber discharge

Conffyie'aTion: 0

0

Run Data File: H:\Working Folder 2 (John)\MRtZ03_002Jvn2o_Streams.csv

Run bate / Time: 1/16/2003 - 1:27:28 PM

Sfnom Properties

Variable Value Units

Densi 1.10E-03 9/cm

Enthal py -125E+06 BTU/hr

Mass Flow L12E404 Lb/hr
2.69E+05 Lb/d

Volumetric Flow 2.02E*04 6PM

Molar Flow 3.93E+02 LbmoVhr

Volumetric Flow 2.74E+03 tt3/min

Molecular Wei h 2.85E+01 Lb/Lbmoi
Pressure 1.00E+03 mbar

Temperature 3.73&01 C

Viscosity L88E-02 cP

Na Molarity 0.01)E.00 nwl/L

H #NUM! PH

Total TAU 3.17E-19 Ci/L

Total AcTivi 2.37E-09 Ci/L

6aseous Components (1)
Com neet mol/L Lb/ddV

CO 2.25E-27 1.53E-20

CO 1.39E-07 L48E+00

H 0 1.24E-03 5.43E.03

NO 5.52E-31 4.02E-24

NO, 3.40E-40 3.B0E-33

N 2.96E-02 202E05

0z 7.88E-03 6.13E+04

50 3.82E-28 5.95E-21

NH 2.64E-06 1.09E+01

HNO 5.46E-10 8.36E-03

HCI 2.21E-33 L96E-26

HF 3.38E-33 L64E-26

(1) All radionuclides in gaseous stremns are

assumed to exist as solid particulate.

Component

Aqueous Components

maVL Lb/ I Lb/day

Solid Components

Lb/day

Total Comp~

Lb/day

Totd O.OOE+00 0.00E•00 O.OOE+00 2.66E-04 2.66E-04

A ' 0.00E+00 0.00E+00 0.00E+00 9.74E-13 9.74E-13

AI3 O.+bE-00 O.OOE+00 o.00E•00 2.01E-10 2.01E-10

As' 0.00E+00 0.00E•00 0.00E+00 2.61E-10 2.61E-10

8'3 O.OOE+00 O.OOE+00 O.OOE+00 7.28E-12 7.28E-12

Baiz 0.00E+00 0.00E+00 0.00E+00 4.89E-12 4.89E-12

8i3 O.OOE+00 0.00E•00 0.00E+00 2.69E-12 2.69E-12

C "2 0.00E+00 O.OOE.00 0.00E+00 2.74E-12 2.74E-12

Ca'2 0.00E+00 0.00E•00 0_00E+00 6.88E-20 6.88E-10

CdQ 0.00E+00 0.00E•00 O.OOE+00 1.35E-11 1.35E-11

Ce3 O.OOE+00 0.00E+00 0.00E+00 4.33E-12 4.33E-12

Cl, O.OOE+00 0.00E+00 0.00E•00 4.34E-11 4.34E-11

CO ^ O.OOE+00 O.OOE+00 O.OOE+00 4.59E-10 4.59E-10

Cr3 0.00E400 0.OOE+00 0.00E+00 2.36E-11 2.36E-11

Cuz 0.00E•00 0.00E+00 O.OOE+00 9.22E-13 9.22E-13

F 0.00E•00 0.00E+00 0.00E•00 5.02E-11 5.02E-11

Fe' 0.00E+00 0.00E+00 0.00E+00 4.80E-11 4.80E-11

H' O.OOE+00 0.00E+00 O.OOE+00 O.OOE.00

H20 0.00E*00 0.00E+00 0.00E+00 0.00E+00

H'Z 0.00E+00 O.OOE+00 O.OOE+00 2.66E-04 2.66E-04

r O.OOE+00 O.OOE+00 0.00E•00 1.78E-10 1.78E-10

Lo'3 0.00E*00 0.00E+00 O.OOE+00 2.72E-12 2.72E-12

Li' 0.05E+00 0.00E+00 O.OOE+00 1.05E-12 1.05E-12

W 0.00E.00 0.00E•00 0.00E-00 2.61E-11 2.61E-11

Mn3 0.00E•00 O.OOE-00 0.00E+00 1.45E-11 1.45E-11

MnO; 0.00E+00 0.00E•00 0.00E+00 0.00E+00
No. 0.00E+00 0.00E+00 0.00E•00 6.93E-10 6.93E-10

O.00E.00 0.00E+00 0.00E.00 O.OOE+00 0.00E+00

Ni" 0.OOE-00 0.00E+00 0.00E+00 5b1E-12 5.51E-12

NO - 0.00E•00 O.OOE+00 O.OOE+00 2.05E-10 2.05E-10

NO ' 0.00E-00 O:00E+00 O.00E+00 1.09E 09 1.09E-09

mt/day

120764E-07

4.42522E-16

9.14472E-14

1.1B571E-13

3.31054E-15

2.22341E-15

1.22474E-15

1.2443E-15

3.12801E-13

6.14347E-15

1.96717E-15

1.97377E-14

2.08653E-13

1.07046E-14

4.19243E-16

2.28161E-14

2.1802E-14

0

0

1.20762E-07

8.06942E-14

1.23799E-15

4.75862E-16

L18833E-14

6.58001E-i5

0

3.15038E-13

0

2.50279E-15

9.31I15E-14

4.95164E-13



CALCULATION SHEET PROJECT: RPP-WTP

BY: E. Bern'^ JOB NO.: 24590

Date: 03/27/03 CALC NO.: 24590-WTP-M4C-FRP-00002

Subject: Intearated Emissions Reoort PIC Estimation

River Protection Project - Waste Treatment Plant

Strenm Nbmber: PVP12

Streom Niame: Carbon bed adsorber discharge

Configuration: 0

0

Run Data File: H:\Working Folder 2(john)\MRQ03 002-mn2a_Streams.csv

Run bate / Time: 1/16/2003 - 1:27:28 PM

SHEET REV: j9

SHEET NO.: 1-§

O-z t.05E-10 1.05E-10 4.77097E-14

OH- 0.00E+00 0.00E,00 O.OOE+00 8.20E-10 8,20E-10 3.72926E-13

OH b- 0.00E+00 0.00E+00 O.OOE+00 0.00E•00 0

Pn 9.14E-17 9.14E-17 4.15479E-20

pb12 0.OOE.00 0.00E+00 0.00E+00 3.81E-12 3.81E-12 1.73308E-15

Pd'2 0.00E.00 0.00E•00 0.00E+00 1.OIE-13 1.01E-13 4.60419E-17

PO -3 O.OOE+00 0.00E400 0.00E+00 2.05E-10 2.05E-10 9.34071E-14

5+6 2.04E-13 2.04E-13 9.29222E-17

Si'4 3.73E-11 3,73E-11 1.69654E-14

Si0

^

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0

50 "z 0.00E+00 0.00EP00 O.00E+00 8.39E-11 8.39E-11 3.B1357E-14

Sr'2 0.00E+00 0.00E^00 0.00E+00 4.19E-13 4.19E-13 1.90495E-16

Ti' 0.00E+00 0.00E400 0.00E+00 5.70E-12 5J0E-12 2.58866E-15

Zn'2 0.00E+00 0.00E#00 0.00E+00 2.01E-12 2.01E-12 9.12022E-16

Zri4 0.00E•00 0.00&00 0.00E+00 1.60E-11 1.60E-11 7.25411E-15

Rad, Mucou s Rad. Com s i s Red . Com s (1 )
Com nt i G t Lb4ft G G

Totd 0.00E+00 0.00E,-00 O.00E+00 2.37E-09 2.61E-01 8.82E-07

Am 0 O.OOE4-00 0.00E•00 2.31E-19 2,95E-11 1.64E-14

"C 0.00E+00 O.OOE,00 0.00E+00 L36E-13 1.50E-05 7.42E-09

Co 0.00E+00 0.00E400 0.OOE.00 3.82E-20 4.21E-12 8.ZIE-18
243Cm 0.00E+00 0.00&00 0.00E+00 1.10E-20 1.22E-12 532E-17

Z Cm 0.00E•00 0.00E•00 0.00E.00 8.28E-21 9.13E-13 2.49E-17
137CS O.OOE+00 O.00E+00 0.OOE.00 4.09E-17 4.51E-09 1.14E-13

Eu O,OpE+00 0.00E+00 0:00E+00 4.43E-21 4.89E-13 6.20E-18
1

Eu 0.00E+00 0.00E+00 0.00E+00 1,44E-19 1.59E-11 1.29E-16

Eu O.00E+00 0.00E+00 0.00E+00 9.26E•20 1,02E-11 4.63E-17

H 0.00E+00 0.00E•00 0.00E+00 2.37E-09 2.61E-01 6.00E-08
1

I 0.00E+00 0.00E+00 O.OOE+00 5.92E-16 6.53E-08 8.15E-07

0.00E+00 0.00E+00 0.00E+00 1.83E-20 2,02E-12 7.84E-17

0.00E+00 000E+00 0.00E+00 2.75E-22 3.04E-14 9.50E-14

Pu 0.OOE•00 0.00E+00 0.00E+00 9.02E-22 9.94E-14 1,28E-17

Pu O.OOE+00 O.00E+00 O.OOE•00 8.00E-21 8.82E-13 3.13E-14

2 u 0.00E+00 0,00E«D0 0.00E+00 4.46E-22 4.92E-14 4.77E-16

pu 0.00E•00 0.00E+00 O.OOE+00 5.66E-20 6.24E-12 1.34E-16

5b 0.00E+00 0.00E+N30 0.00E+00 1.32E-19 1.45E-11 3.09E-17
115m 0.00E+00 0.00E4430 0.00E+00 8.64E-19 9.53E-11 7.98E-15

126Sn 0.00E+00 0.00E+430 0.00E+00 7.54E-22 8.32E-14 1.61E-14

9 Sr 0.00E.00 0.00E+00 0.00E+00 2.77E-17 3.06E-09 4.88E-14

Tc 0.00E+00 0.00E+00 0.00E+00 1.04E-19 1.15E-11 1.50E-12

Th 0.00E+00 0.00E+430 0.00E+00 4.80E-24 5.29E-16 1.06E-11

V 0.00E+00 0.00E+00 0.00E+00 4.23E-23 4.67E-15 1.07E-15
U O.OBE+00 O.OOE+f]D O.OOE+00 3.47E-23 3.83E-15 1.36E-15

O.00E+00 0.00E+110 0.00E+00 1.80E-24 1.98E-16 2.02E-13



CALCULATION SHEET PROJECT: RPP-WTP

BY: E. Benios JOB NO.: 24590

Date: 03127103 CALC NO.: 24590-WTP-M4C-FRP-0003

Subject: Intearated Emissions Reoort PIC Estimation

River Protection Project - Waste Treatment Plant

Stream Numbrr: LVP26

Streom Name: Activated Carbon Column dischaege to stack

Configuration: 0

0

Run Dato File: H:\Working Folder 2 (john)1MRGZ03_0021vn2a_Streams.csv

Ron bate / Time: 1/16/2003 - t:27:28 PM

Stremn Prnperties

Variable Vakie Units

Densi 9.16E-04 cm3

Enthol -6.56E+06 BTU/hr

Mass Flow 1.56E+04 Lb/hr

3.75E•05 Lb/day
Volumetric Flow 3.40E•04 6PM

Molar Flow 5.50E•02 Lbmol/hr

Volumetric Flow 5.99E+03 ft3/min

Molecular Wei h 2.84E+01 Lb/Lbmot

Pressure 1.OOE+03 mbar

Tempei ture 1.OOE*02 C

Viscosi ty 2 .14E-02 cP

Na Molari 0.00E+00 mol/L

pH #Nl1MI H

Total TRU 6.OBE-19 Ci/L

Total Activi ty 5.27E-09 Ci/L

SHEET REV: OA

SHEET NO.: 16

6a.seaus CaM1ponents (1)
Component iMl/L Lb/day

CO 105E-06 1.21E+01

CO 8.62E-04 1.55E•04

H20 2.59E-03 1.91E•04

NO 1.44E-05 1.76E+02

NO 1.31E-06 2.46E•01

2.25E-02 2.58E+05

Oz 6.27E-03 8.2IE+04

502 7.69E-07 2.01E.01

NH 3 8.92E-07 6.22E00

NNO 3.21E-27 8.29E-20

HCI 4.99E-07 7.45E+00

HF 1.32E-07 1.08E+00

1) AII ra ionuclides in gaseous streams are

assumed to exist as solid particulate.

Componcnt

Aqueous ponents

mol/l. Lb/gdl Lb/da

Sotid Components

Lb/day
Total Component

Lb/

Total 0.00E+00 O.OOE+00 O.OOE+00 4.21E+01 4.21E+01

A' 0.00E+00 0.00E+00 0.00E+00 7.05E-09 7.05E-09

Al" O.OOE+00 O.OOE00 O.OOE+00 4.33E-07 4.33E-07

As' 0.00E+00 0.00E+00 0.00E+00 8.88E-05 8.88E-05

8'3 0.00E+00 O.OOE+00 0.00E+00 1.99E-06 1.99E-06

Ba'2 0.00E+00 0.OOE•00 0.00E•00 1.99E-10 1.99E-10

Bi3 0.00E+00 0.00E+00 0.00E+00 7.74E-09 7.74E-09

C O-z O.OOE+00 O.00E+00 0.00E+00 2.72E.01 2.72E+01

CdZ 0.00E+00 0.00E•00 0.00E+00 1.59E-06 1.59E-06

Ce O.OOE+00 O.OOE+00 O.OOE+00 5.52E-07 5.52E-07

Ce' 0.00E+00 0.00E+00 0.00E00 2.08E-09 2.08E-09

Cl- 0.00E+00 0.00E+00 0.00E+00 1.33E-06 1.33E-06

CO 'Z 0.00E+00 0.00E+00 0.00E•00 7.05E-10 7.05E-10

Cr3 0.00E+00 0.00E00 0.00E•00 3.65E-07 3.65E-07

Cu'z 0.00E.00 0.00E•00 0.00E+00 1.15E-09 1.15E-09

F• 0.OOE.00 0.00E+00 O.OOE+00 2.06E-06 2.06E-06

Fe3 0.00E+00 0.00E+00 0.00E•00 2.56E-07 2,56E-07

H' 0.00E+00 0.00E+00 O.00E+00 O.OOE+00

H20 0.00E+00 0.00E+00 0.00E+00 0.00E+00

N'z 0.00E+00 O.00E+00 0.OOE•00 1.33E-02 1.33E-02

IC 0.00E+00 0.00E•00 0.00E+00 5.15E-06 5.15E-06

Lo3 0.00E+00 0.00E+00 0.OOE.00 4.32E-10 4.32E-30

Li- 0.OQE+00 0.00E•00 0.00E+00 1.24E-06 1.24E06

M'Z 0.00E+00 O.OOE+00 O.OOE+00 I.94E-07 1.94E-07

Mr^3 0.00E+00 O.OpE•00 0.00E*00 1.70E-08 1.70E-08

MnO ' O.00E+00 0.00E+00 0.00E•00 O.OOE+00

Na' 0.00E+00 0.00E+00 O.OOE+00 6.73E-06 6.73E-06

N' 0.00E+00 0.00E+00 0.00E+00 0.00E•00 0.00E+00

Niz 0.00E+00 O.00E+00 0.00E+00 2.41E-08 2.41E-08

N- 0.00E•00 O.p0E+00

0

.00E+00 2.55E-10 2.55E-10

NO' 0.00E+00 O.OOE+00 O.00E+00 1.32E-09 1.32E-09

mt/day
0.019121167

320523E-12

i.96948E-10

4.03514E-08

9A5419E-10

9.0331E-14

3.51926E-12

0.01235332

7.20568E-10

2.50836E-10

9.46574E-13

6.04154E-10

3.20546E-13

1.65872E-10

5.Z105E-13

9.3532E-10

1.16526E-10

0

0

6.0228E-06

2.34107E-09

L96591E-13

5.62212E-10

8.80755E-11

7.73996E-12

0

3.0612E-09

0

1.0973E-11

1.1576E-13

5.98822E-13



CALCULATION SHEET PROJECT: RPP-WTP

8Y; E.BEenias JOB NO.: 24590

Date: 90/27/03 CALC NO.: 24,599-WTP-M4C-FRP-00002

SHEET REV: OA

Subject intearated Emissions Reomt PIC Estimation SHEET NO.: 1?

River Protection Project - Waste Trtatment Plant

Stream Number• LVP26

Stream Naane: Aetivate.d Carbort Column discknrge to stack

Configuration: 0

0

Run Data File: H:\Working Folder 2(john)4NRLL03_002-,jan2a_SMams.cav

Run Dats / Time: 1/16/2003 - 1:27:28 PM

Or, 1.29E+01 1.29E+01 0.005844906

OH' O.OOE+00

_

O.OOE+00 O.00E+00 6.IOE-10 6.10E-10 2.77228E-13

OH b' 0.00E+00 0.00E+00 0.00E+00 0:00E+00 0

P 7.32E-05 7.32E-05 3.3282E-08

Pb'z 0.OpE+00 0.00E+00 0.O0E•00 1.45E-08 1.45E-08 6.59743E-12

Pd'2 0.00E+00 0.00E+00 0.00E+00 1.51E-11 1.51E-11 6.87093E-15

PO '' 0.00E•00 0.00E+00 0.00E.00 1.80E-10 1.80E-10 8.1639E-14

S'6 2.02E•00 2.02E+00 0.000916828

Si'4 1.33E-06 1.33E-06 6.03056E-10

Si0 -4 O.OOE+00 0.00E+00 O.OOE+00 O.00E+00 0

SO -z O.OOE+00 O.OOE+00 O.OOE+00 9.79E-11 9.79E-1t 4.44956E-14

Sr4 0.00E.00 0.00E,00 O.OOE+00 1.51E-10 1.51E-10 6.87732E-14

Ti' 0.OOE*00 0.00E000 0.00E+00 1.16E-05 1.16E-05 5.2849E-09

Zn•= 0.00E.00 0.OO&00 0.00E-00 6.12E-07 6.12E-07 2.78335E-10

Zr'4 0.00E+00 0.00E+00 0.00E.00 1.37E-07 1.37E-D7 6.20706E-11

Rod. A BeusRod. eMs Solids Ra , s 1

C Ci G7d !b Ci L Ci d Lb/day
Totd O.OOE• 0 0.t10E+00 O.00E+00 5.27E-09 9.78E-01 1.56E-03

Am 0 0.00&00 0.00E+00 4.39E-19 8.16E-11 5.25E-14

C 0.OOE00 0.00E+00 0.00E*00 4.93E-09 9.14E-01 4.51E-04

eOCa 0.00E.00 O.O0E+M 0.00E+00 2.73E-18 5.07E-10 9.BBE-16

2 Cm O.00E+00 0.00E00 0.OOE^00 1.18E-2l 2.18E-13 9.52E-18

Cm 0.00E.00 0.00E+00 0.OOE•00 1.26E-21 2.34E-13 6.38E-18

13 Cs 0.00E+00 0.00E+-00 0.00E•00 1.73E-16 3.22E-08 8.17E-13
0 Eu 0.00E.00 0.00E+100 0.00E+00 1.53E-18 2.84E-10 3.60E-15

Eu 0.00E+00 0_00E^00 0.00E+00 5.08E-18 9.42E-10 7.68E-15

Eu 0.00E•00 0.00E+00 0.00E.00 B.74E-18 1.62E-09 7.36E-t5

H 0.OOE.00 0.00E-00 0.00E+00 3.44E-10 6.39E-02 1.47E-08
i O.OOE+00 O.OOE.00 O.OOE+00 4.78E-13 8.87E-0 1.11E-03

Ni 0.00E+00 0.00E40 0.OOE•00 2.13E-17 3.96E-09 1.54E-13

N O.OOE00 O.OOE400 O.OOE+00 1.89E-21 3.50E-13 1.10E-12

Pu 0.00E+00 0.00E•00 O.OOE+00 2.55E-21 4.73E-13 6.09E-17
239pu 0.00E+00 0.00E+00 0.00E*00 2.98E-20 5.53E-12 1.96E-13

Pu 0.00E+00 0.00E+00 0.00E•00 5.13E-21 9.53E-13 9.25E-15
241pU 0.00E•00 0.00E+00 0.00E900 1.27E-19 2.36E-11 5.05E-16

Sb 0.00E•00 0.00E«00 0,00E+00 4.61E-16 8.56E-08 1.82E-13

Sm O.OOE+00 0.00E+00 0.00E+00 2.90E-16 5.39E-08 4.51E-12

126Sn 0.00E.00 0.00E00 0.00E+00 1.76E-19 3.26E-11 6.33E-12

Sr 0.00E.00 0.00&00 0.00E+00 1.90E-15 3.52E-07 5.62E-12

Tc 0.00E.00 0.00EN00 0.00E•00 1.29E-16 2.40E-08 3.12E-09

Th 0.00E•00 0.00E+00 0.00E+00 6.50E-22 1.21E-13 2.42E-09
Z U 0.00E+00 0.00E+00 0.00E•00 1.21E-20 2.24E-12 5.13E-13

O.OOE•00 0.00E.1)0 0.00E+00 7.03E-21 1.30E-12 4.63E-13
0.00E+00 0.00E44b O.OOE-00 2.71E-22 5.03E-14 5.14E-11



CALCULATION SHEET PROJECT: RPP-WTP

BY: E . Be ' s JOB NO.: 24590

Date: 03t27/03 CALC NO.: 24590-WTP-M4C-FRP-00002

SHEET REV: OA

Subject: Intearated Emissions Reoort PIC Estimation SHEET NO.: 18

River Protection Project - Waste -F'reatment Plant

Stream Number: HOP33

Stream Name: Adivated Carbon Adsorber Discharye

Configuration: 0

0

Run Data File: H:\Worldng Folder 2(John)\MRQ-03 002_run2c 5treams.csv

Run Date / Time; 1/16/2003 - 1:27:28 PM

Stream Properties

Variabk Velue Units

Densi 9.12E-04 cm'

Enthalpy -4.93E+06 BTU/hr

Mass Flow 5.38E+03 Lb/hr

1.29E+05 Lb/day
Volumetric Flow 1.18E+04 6PM
Moiar Flow 2.01E•02 Lbrnol/hr
Volumetric Flow 3.04E+03 ft3/min

Molecular Weigh 2.67E+01 Lb/Lbmol

Pressure 1..00E-03 mbar

Temperature 8.00E+01 C

Viscosi 1.99E-02 cP

No Molari ty 0.DOE.00 mol/L

#NUM! H

Totat TRU L42E-17 Ci/L

Total Activi ty 1.03E-08 Ci/L

6aseous ComyoaKnts (1)
Component mol/1. Lb/dav

CO 5.04E-07 2,OOE-00

CO 5.29E-04 3.29E.03

H O 7.41E-03 1.89E+04

NO 9.63E-06 4.09E+01

NO 8.78 -07 5.71E+00

2.05E-02 8.13E+04

02 5.61E-03 2.54E.04

50 , 2.93E-06 2.65E+01

NH 1.49E-06 3.59E•00

HNO 4.97E-13 4.43E-06

HCI 3.63E-09 1.87E-02

HF 6.36E-10 1.80E-03

(1) All radionuclides ingaseous streams are

assumed to exist as solid Particulate.

Component

Aqwaus Compenents

maUL Llb/901 Lb/day
Solid Components

Lb/d

Total Component

Lb/da

Total 0.00600 0.00E+00 O.OOE+00 3.51Et01 3.51E+01

A' 0.00E+00 0.00E•00 O.OOE+00 2.56E-10 2.56E-10

A1'3 O.OOE+00 0.00E400 0.00E+00 7.33E-10 7.33E-10

As' 0.00E00 0.00E,00 0.00E+00 3.15E-06 3.15E-06

8'3 0.00E+00 0.00Ei00 0.00E400 2.28E-09 2.28E-09

80'z 0.00E+00 0.00E+00 0.OOE+00 6-12E-11 6.12E-11

813 0.00E+00 0.00E+00 0.00E+00 4.37E-10 4.37E-10

C 'z 0.00E+00 0.00E+00 0.OOE•00 6.19E-00 619E•00

CaQ O.OOE+00 0.00E+00 0.00E+00 8A1E-10 8.01E-10

Cdiz 0.00E+00 0.00E+00 0.00E+00 4.70E-09 4,70E-09

Ce
.3 O.00E400 0.00E+00 0-00E-00 1.58E-11 1.58E-11

CI- 0.OOE*00 O.OOE+00 0.00E+00 1,50E-12 1.50E-12

C'2 0.00E•00 0.00E•00 O.00E+00 6.97E-13 6.97E-13

Cr3 0.00E+00 0.00E+00 O.OOE+00 6.22E-10 6.22E-10

CuZ 0.00E•00 0.00E+00 0.00E+00 3.40E-11 3.40E-11

F' 0.00E•00 O.OOE+00 0.00E,00 4.85E-12 4.85E-12

Fe; O.OOE+00 O.OOE+00 O.OOE+00 4.92E-I0 4.92E-10

H' O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

HzO 0.00E.00 0.00E+00 O.OOE+00 O.OOE+OO

H i2 0.00E+00 O.OOE*00 O.OOE+00 2.40E-03 2.40E-03

K. 0.00E+00 0.00E.00 0.00E+00 5.71E-09 5.71E-09

La3 O.00E+00 O.OOE+00 0.00E+00 9.17E-11 9.17E-11

Li 0.00E+00 0.00E+00 O.OOE+00 6.46E-10 6.46E-10

M'z O.OOE+00 O.OOE+OO 0.00E+00 7.12E-11 7.12E-11

Mn3 O.OOE+00 0.00E.00 0.OOE•00 4.05E-10 4.05E-10

Mn0 - O.OOE^00 O.00E+00 O.OOE+00 O.OOE+00

Na' O.OOE+00 O.OOE»OO O.OpE-00 1.16E-08 1.16E-08

N' O.OOE+00 0.00E+00 O.OOE+00 O.OOE•00 0.00E.00

NiZ O.OOE+00 O.00E+00 O.00E+00 3.31E-10 3,31E-LO

O.OOE+00 O,p0E+00 O.00E+00 2.59E-13 2.59E-13

NO - 0.00E*00 O.OOE-00 0.00E+00 1.81E-12 1.81E-12

mt/day

0.015963128

i.16498E-13

3.33301E-13

1.43147E-09

1.03759E-12

2.78132E-14

1.98494E-13

0.002814666

3.642E-13

2.13689E-12

7.16399E-15

6.82381E-16

3.16673E-16

2.82712E-13

1.544E-14

2.20682E-15

2.23791E-13

0

0

1.09181E-06

2.59329E-12

4.16849E-14

2.93521E-13

3.23559E-14

1.84053E-13

0

5.27802E-12

0

1.50242E-13

1.17807E-16

8.20992E-16



BY: E . Barrios
Date: 03/27_/03

CALCULATION SHEET

Subject: IMearated Enfisaions ReuaQ PIC Estimation

River Protection Project - Waste Treatment Plant

PROJECT: RPP-WTR

JOB NO.: 24590

CALC NO.: 24590-WTP-M4C{FRP-00002

SHEET REV: OA

SHEET NO.: 19

Stream Number: HOP33

Stream Name: Actirated Carbon Adsorber Dischmrle

Contiyuration: 0

0

Run Date File: H:\Workiing Folder 2 (john)\MRQ03Q02JVn2a_Streams.csv

Run bate / Time: 1/16/2003 - 1:27:28 PM

0-z 2.63E+01 2.63E+01 0-011941357

OH' 0.OOE•00 O.00E+00 0.00E+00 2.26E-12 2.26E-12 1.02795E-15

0.00E•00 0.00E+00 0.00E+00 0.00E+00 0

p"^ 1.62E-05 1.62E-05 7.37293E-09

Pb•z O.00E+00 O.OOE^00 0.00E+00 1.09E-10 1.09E-10 4.96216E-14

Pd'2 0.00Ef00 0.O0E.00 0.00E+00 2.17E-12 2.17E-12 9.87862E-16

PO '3 0.00E+00 O.OOE,00 0.00E+00 2.65E-13 2.65E-13 1.20571E-16

Sb 2,65E+00 2.65E+00 0.001206005

Siµ 1.51E-09 1.51E-09 6.85979E-13

SiO -4 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0

50 Z 0.00E+00 0.00E,,00 0.00E+00 8.58E-14 8.58E-14 3.90203E-17

Sr O.00E+00 0.00Ei,00 0.00E+00 1.75E-11 1.75E-11 7.95438E-15

TI4 0.00E+00 0.00E+00 0.00E+00 9.37E-09 9.37E-09 4.26096E-12

Zn Z 0.00E+00 0.00E+4M 0.00E+00 4.69E-10 4.69E-10 2,13289E-13

0.00E+00 0.00E+00 0.00E+00 2.21E-10 2.21E-10 1,00502E-13

Rod. A uous Rad. Com woents Solids Rod. Com ts 1

mponeM Ci G9/da Lb/ Ci Ci da Lb/day
Total 0.00E+00 O.00E+00 0.00E00 1.03E-08 6.61E-01 1.26E-04

Am 0 0.00E+00 0.00E+00 1.06E-17 6.T7E-10 4.36E-13

C 0.00E+00 0.00E+00 0.00E+00 2.51E-09 1.61E-01 7.96E-05

6 Co 0.00E+00 0.00E+00 0.00E+00 6.57E-18 4.22E-10 8.22E-16

21 Cm O.OOE-00 O.OOE+00 O.00E+00 3.52E-19 2.26E-11 9.84E-16

Cm 0.00E+00 0.00E+00 0.00E+00 2.64E-19 1.69E-11 4.61E-16

Cs 0.00E+00 0.00E^00 0.00E+00 3.46E-14 2.22E-06 5.63E-11

` Eu 0.00E+00 0.00E~ D0 0.00E+00 6.12E-20 3.92E-12 4.98E-17

Eu 0.00E+00 0.00E+00 0.00E+00 6.12E-18 3.92E-10 3.20E-15

155Eu 0.00E+00 0.00E+00 0.00E+00 3.43E-18 2.20E-10 9.98E-16

H 0.00E+00 0.00EH)0 0.00E+00 7.78E-09 4.99E-01 1.15E-07

O.00E+00 0.00E+00 0.00E+00 5.73E-14 3.67E-06 4.58E-05
63Ni 0.00E+00 0.00E+00 0.00E+00 4.31E-18 2.76E-10 1.07E-14

0.00E+00 0.0pE+00 0.00E+00 8.68E-21 5.57E-13 1.74E-12
230PU O.00E+00 0.00E+00 0.00E+00 4.11E-20 2.63E-12 3.39E-16

Pu 0.00E+00 0.00E+00 0,00E+00 3.64E-19 2.33E-11 8.29E-13

Pu 0.00E•00 0.00E+00 0.00E+00 1.99E-20 1.28E-12 1.24E-14

2+Pu 0.00E+00 0.00E+00 0.00E•00 2.58E-18 1.66E-10 3.54E-15

1 Sb 0.00E+00 0,00E+00 0.OQE+00 6.77E-17 4.35E-09 9.23E-15
'o15m 0.00E+00 0.00E+00 0,00E-00 1.27E-17 8.12E-10 6.80E-14

Sn 0.00E+00 0.00E40 0.00E+00 1.82E-20 1.16E-12 2.26E-13

Sr 0.00E+00 0.00E+00 0.00E+00 2.36E-15 1.52E-07 2.42E-12

Tc 0.00E+00 0.00E+00 0.00E+00 9.36E-16 6.00E-08 7.81E-09

23 Th 0.00E•00 0.00E+00 0.00E+00 9.41E-23 6.04E-15 1.21E-10

U 0.00E+00 0.00E+00 0.00E+00 1.45E-22 9.27E-15 2.12E-15

"U 0.00E•00 0.00E+00 0.00E+00 4.06E-22 2.61E-14 9.25E-15

z U O.00E+00 O.OOE+OD 0.00E+00 3.02E-23 1.94E-15 1.98E-12
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Memorandum

To: John Cook

From: Gary Bertolin/d,

Date: 5/2/2003

An Empbyw-0wned cwwry

Re: Phase Determination for COPCs Potentially Emitted from the Hanford Tank Waste
Treatment and Immobilization Plant (WTP)

1.0 Purpose

III IIIII^IIiIIII IIII IIiII{^
R10007466

This memorandum presents the methodology used to determine the phase type (vapor phase,
particle-bound phase, and particle phase) for constituents of potential concern (COPCs) that
have been identified as important to ongoing WTP risk assessment and air permitting
activities. The phase type assigned to each COPC is important because it affects the
decontamination factor assigned to that COPC through each step of the offgas processing

system.

2.0 Criteria and Design Inputs

The calculation procedure and some of the data for COPCs were derived from the draft
Human Health Risk Assessment Protocol.for Hazardous Waste Combustion Facilities
[HHRAP] (EPA, 1998). Other vapor pressure data were obtained from Syracuse Research
Corporation's online Physical Properties Database PhysProp at the website:
http://www.chemfinder.com i.

3.0 Applicable Codes and Standards

None.

4.0 Methodotogy

For the purposes of developing the project emissions inventory and air dispersion modeling,
the constituents of potential concern (COPCs) were partitioned into three phase types: vapor
phase, particle phase, and particle-bound phase. The phase type of a COPC affects the
efficiency of the offgas control system for that compound. For example, the particle and
particle-bound phases will be attenuated by HEPA filtration, whereas the vapor phase
constituents will not.
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Most metals and organic COPCs with very low volatility (or vapor pressure) are assumed to
occur only in the particle phase. Organic COPCs with higher vapor pressures occur entirely
in the vapor phase, while organic COPCs with low volatility are condensed onto the surface
of particulates (particle-bound). This memorandum documents the approach used to
establish the phase type for each COPC.

The draft Human Health Risk Assessment Protocol (HHRAP) for Hazardous Waste
Combustion Facilities (EPA Region 6, 1998) provides a suggested approach for determining
the phase of each COPC. It is based on a unitless parameter (F") with a range of 0.0 to 1.0,
defined as the fraction of the COPC that is in the vapor phase. COPCs with F„ values
approaching 0.0 have low vapor pressures and are considered to be primarily in the particle
phase, while COPCs with F„ values of 1.0 have high vapor pressures and are therefore
considered to exist primarily in the vapor phase. COPCs with intermediate F„ values are
considered to be in the particle-bound phase.

The following criteria are the basis for determining the phase type of a COPC:

F„ < 0.05; phase type = particle

F, = 1.0; phase type = vapor
0.05 < F„ < 1.0; phase type = particle-bound

Certain COPCs, such as all metals (with the exception of mercury), are considered to be
nonvolatile and are therefore assigned an F, of 0.0 and are particles (EPA Region 6, 1998).
Mercury, however, is slightly volatile with a vapor pressure of 2.0 x 10-3 mm Hg at 25°C, and
is assigned an F,- of 1.0. Radionuclides, with the exception of tritium, carbon-14, and iodine-
129, are also considered to be metals and are therefore assigned an F, of 0.0. Tritium is
always found as a vapor at ambient conditions. Carbon-14 is assumed to exist as 14C02, and
is therefore considered to be a vapor phase compound. Iodine-129 has a vapor pressure of
0.3 mm Hg at 20°C and has an F,, of 1.0.

The Fv value and phase type for all other COPCs is determined by using the equations
presented in Section 7.

5.0 Assumptions and Other Applicable Data

Assumptions and other applicable data applied within this calculation include:

• The vapor pressure and other physical parameters of each COPC,
• The use of F,, as a method ofdetermining the phase type.
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7.0 Calculations

This section presents the calculations used to determine the Fv.

7.1 Calculation of F,, Values

For organic COPCs that are liquid at ambient conditions, F, is defined by the following
equation

F„ = 1-(cST)/(p°L + CST) Equation 1

where,

F,, = Fraction of compound in the vapor phase (unitless)

c = Junge con,^^tant (1.7 x 10704 atm-cm)

p°L ° Liquid phase vapor pressure ofcompound (atm)

Sr = Whitby's average surface area of particulates (3.5 x 10-06 cm2/em3 air)

Bidleman (1998) determined that F„ is explained better by the liquid phase vapor pressure
(p°L) then the solid phase vapor pressure (p°5). Therefore, if a COPC is a solid at ambient
conditions, the following equation must be used to determine the liquid phase vapor pressure
of the COPC before calculating FY in Equation 1.

Ln (p°L / p°5) = dSflR •(T,,, - Ta)/ Ta Equation 2

where,

3
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p°L = Liquid-phase vapor pressure of chemical (atm)
p°S = Solid-phase vapor pressure of chemical (atm)

ASvJR = Entropy of fusion over the universal gas constant = 6.79 (unitless)
Tm = Melting point of chemical (°K)

Ta = Ambient temperature = 298°K

7.2 Source and Interpretation of Fv Values

Fv is a unitless parameter used to classify a COPC as being in one of three categories: a vapor
phase, particle phase, or particle-bound compound. F, is defined as the fraction of the COPC
in the vapor phase, so assigning a COPC to a single state is a somewhat simplistic method.
However, because most organic COPCs are identified as being in the vapor phase, this is a
conservative (or health-protective) approach when determining destruction efficiencies and
emission rates, because vapor phase compounds are more difficult to control as effectively as
particle or particle-bound compounds.

Appendix A-3 specifies the individual Fv values for 163 of the WTP's 370 organic COPCs.
The Fv values for 11 of the compounds listed in Appendix A-3 were found to have been
corrected and/or added by EPA in an Errata to the HHRAP dated August 2, 1999 (EPA
1999). The corrected values were used in the emissions analysis. The Fv values for organic
constituents not specified in the HHRAP documents were calculated using Equations 1& 2,
presented above. Finally, there were 11 organic COPCs whose vapor pressures were not
readily available. The offgas phase for these constituents were determined by reviewing the
physical properties of the constituent and by comparison to Fv values available for
constituents with similar structure and physical properties.

The following hierarchy and criteria was established and followed in determining organic
constituent phase.

If an Fv value is specified in EPA's Errata (EPA 1999), the value has been taken exactly
as it appears with no rounding applied. For example, in the Errata the COPC 4-chloro-3-
methyl phenol has an Fv of 0.999972. This constituent was therefore considered to be a
particle-bound compound.

If an Fv value is not available in the Errata, but is available in Appendix A-3 of the
HHRA.P (EPA 1998), it also has been taken as it appears with no rounding applied. In
nearly all cases, the Fv values in Appendix A-3 are provided to three decimal places.
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• If no Fv value is available in EPA guidance and the vapor pressure of the COPC could be
readily obtained, the Fv has been calculated and rounded to three decimal places. The
decision to round to three decimal places was made to maintain consistency with EPA in
their handling of the values provided in Appendix A-3.

• If no vapor pressure data was readily available for a constituent, the phase of the
constituent was established by considering the Fv value of a known constituent that had
similar properties. For example, in 6 of the 11 cases, the missing vapor pressures were
associated with polychlorinated biphenyl compounds (PCBs). The phase for these
constituents was assumed to be particle-bound, since other PCBs for which Fv values
were available fell within the particle-bound range.

7.4 Temperature Dependence on Phase T

For those COPCs already classified as vapor phase compounds, increases in the temperature
during the vitrification process will not have an effect on the phase type. This is also true of
the metals, which are classified as particle phase substances, with the exception of mercury.

The only potential temperature effect may be on some of the semi-volatile organic COPCs,
which might shift phase type from particle-bound to vapor phase. The temperature range of
interest during the processing was determined to be 25 °C and 70°C. Most of the compounds
in the particle-bound phase were solids throughout this temperature range. Unfortunately,
vapor pressure data for temperatures other than the standard 25°C were not readily available.

However, vapor pressures for one compound were found, dibutyl phthalate. The calculated
F, values for dibutyl phthalate were 0.989 at 25°C and 0.999 at 70°C. The conclusion is that
this compound is in the particle-bound phase at both temperatures, and temperatures within
this range do not appear to have significant effect on the phase type of a compound.

7.5 Discussion on the Phase Type ofDioxin and Furan Compounds

Because of the high toxicity associated with dioxin and furan compounds, a special emphasis
was placed on correctly identifying their phase types. The HHRAP document discusses the
partitioning of dioxin-like compounds between the vapor and particle phases (Section 2.3.1).
It states that evaluation of ambient air monitoring studies suggests that the higher chlorinated
congeners (hexa through hepta congeners) were principally absorbed to airborne particulates,
whereas the tetra and penta congeners were significantly partitioned to the vapor phase.

However, in the very next section of the HHRAP document (Section 3-16), a quantitative
method was presented to determine the primary phase of a COPC. This approach is the
method outlined in this memo, using the F„ parameter. Table I provides the F, values for a
number of tetra through octa congeners of dioxins and furans. The F, values come directly
from Volume 2, Appendix A of the HHRAP document.
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Note that the F., values in Table 1 for the tetra and penta congeners of dioxins and farans
are all in the particle-bound range (F, = 0.21 to 0.66), well below the vapor phase
threshold (F, = 1.0). F, values for the hexa, hepta, and octa congeners are in the range of
0.0017 to 0.0596, meaning that these compounds are all at or below the 0.05 threshold for
particles. In conclusion, this quantitative analysis indicates that the congeners of dioxins
and furans should all be classified as either particle-bound or particles. This conclusion
is supported by review of the physical state of these compounds, since they are all solids
at ambient conditions, with melting points ranging from 196°C to 325°C.

8.0 Summary

These calculations provide the basis for determining the phase type of each COPC identified
in the WTP emissions estimate used to support permitting. Appendix A presents selected
data for each of the COPCs being evaluated, including phase type, F, value, and vapor
pressure (when available). The results are used in determining the decontamination factor for
each COPC in the offgas processing system

9.0 Conclusion

The sources of data, methods, and results of this analysis are consistent with appropriate
regulatory guidance.
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Table 1. Vapor Phase Partitioning (F,) for Congeners of Dioxins and Furans.

Congener F„ Yaluejor Dioxfn F,. Yaluefor Furan
Tetra

2,3,7,8- 0.490 0.663

Penta

1,2,3,7,8- 0.219 0.364
2,3,4,7,8- n/a 0.263

Hexa

1,2,3,4,7,8- 0.0596 0.0486
1,2,3,6,7,8- 0.0289 0.0515
1,2,3,7,8,9- 0.0153 0.0576
2,3,4,6,7,8- n/a 0.0547

Hepta

1,2,3,4,6,7,8- 0.0162 0.0347
1,2,3,4,7,8,9- n/a 0.0201

Octa

--1,2,3,4,6,7,8,9- 0.00169 0.00167 7

Pepe_.,__.o.-L
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Data for Individual COPCs



COPC Identification

o.

CAS
Registry Compound
Number

Offgas'Phase
Type v

Vapor Pressure
at Ambient
Conditions

(atm)
SourcelBasis for

Fv Value
1 100-00-5 p-Nitrochlorobenzene vapor 1.000 2.88E-05 calc
2 100-21-0 p-Phthalicacid vapor 1.000 1.21E-08 calc
3 100-25-4 1,4-Dinitrobenzene particle-bound 0.999 3.43E-08 calc
4 100-41-4 Ethylbenzene vapor 1 1.26E-02 App. A-3
5 100-42-5 Styrene vapor 1 8.21E-02 App. A-3
6 10061-01-5 cis-1:3-Dichlorooro,oene vapor 1.000 4.11E-02 calc
7 10061-02-6 trans-1,3-Dichloropropene vapor 1.000 4.63E-01 caic
8 101-55-3 4-Bromophenylphenyl ether vapor 1 1.97E-06 App. A-3
9 101-84-8 Diphenyl ether vapor 1.000 2.96E-05 calc
10 106-35-4 3-Heptanone vapor 1.000 3.40E-03 calc
11 106-42-3 p-Xylene (Dimethyl benzene) vapor I 1.06E-02 App. A-3
12 106-46-7 1,4-Dic lorobenzene vapor 1 1.39E-03 App. A-3
13 106-88-7 1,2-Epoxybutane vapor 1.000 2.36E-01 calc
14 106-93-4 Ethylene dibromide (Dibromethane) vapor 1 1.00E-02 App. A-3
15 106-97-8 Butane vapor 1.000 2.40E+00 calc
16 106-99-0 1,3-Butadiene vapor 1.000 2.78E+00 calc
17 107-02-8 Acrolein vapor 1 3.50E+00 App. A-3
18 107-05-1 3-Chloropropene (Allyl chloride) vapor 1.000 4.84E-01 calc
19 107-06-2 1,2-Dichloroethane (Ethytene chloride) vapor 1 1.07E-01 App. A-3
20 107-12-0 Propionitrile vapor 1.000 6.20E-02 calc
21 107-13-1 Acrylonitrile vapor 1 1.40E-01 App. A-3
22 107-18-6 2-Propene-1-ol vapor 1.000 3.40E-02 calc
23 107-31-3 Formic acid, methyl ester vapor 1.000 7.71E-01 calc
24 1 07-66-4 Dibutylphosphate particle-bound 0.995 1.26E-07 calc
25 1 07-87-9 2-Pentanone vapor 1.000 4.60E-02 calc
26 1 08-03-2 1-Nitropropane vapor 1.000 1.30E-02 calc
27 1 08-05-4 Vinyl acetate vapor 1 1.43E-01 App. A-3
28 1 08-10-1 Hexone (4-Methyl-2-pentanone or MIBK) vapor 1 2.50E-02 App. A-3
29 1 08-20-3 Bis(isopropyl)ether vapor 1.000 1.96E-01 caic
30 1 08-38^ m-Xylene (Dimethyl benzene) vapor 1 1.06E-02 App. A-3

Gv
^

rdJ

CJ^



COPC Identification

o.

CAS
Registry
Number

Compound Otfgas Phase
Type v

Vapor Pressure
at Ambient
Conditions

(atm)
SourcefBasis for

Fv Value
31 108-39-4 m-Cresol vapor 1 1.90E-04 App. A-3
32 108-87-2 Methyicyclohexane vapor 1.000 6.10E-02 caic
33 108-88-3 Toluene vapor 1 3.71 E-02 App. A-3
34 108-90-7 Chlorobenzene vapor 1 1.59E-02 App. A-3
35 108-93-0 Cyclohexanol vapor 1.000 1.05E-03 caic
36 108-94-1 Cyclohexanone vapor 1.000 5.70E-03 caic
37 108-95-2 Phenol vapor 1 5.74E-04 App. A-3
38 109-66-0 n-Pentane vapor 1.000 6.76E-01 calc

39 109-99-9 Tetrahydrofuran vapor 1 2.14E-01 App. A-3
40 110-12-3 5-Methyl-2-hexanone vapor 1.000 0.0076 calc
41 110-43-0 2-Heptanone vapor 1.000 5.07E-02 calc
42 110-54-3 n-Hexane vapor 1.000 1.99E-01 caic
43 110-62-3 n-Valeraidehyde vapor 1.000 3.42E-02 caic
44 110-82-7 Cyclohexane vapor 1.000 1.28E-01 calc
45 110-83-8 Cyclohexene vapor 1.000 1.17E-01 calc
46 110-86-1 Pyridine vapor I 2.60E-02 App. A-3
47 111-65-9 n-Octane vapor 1.000 1.86E-02 caic
48 111-76-2 Ethylene glycol monobutyl ether vapor 1.000 1.17E-03 calc
49 111-84-2 n-Nonane vapor 1.000 5.90E-03 caic
50 117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) particle-bound 0,935 8.49E-09 Errata
51 117-84-0 n-Dioctyl phthalate particle-bound 0.90811 5.88E-09 Errata
52 118-74-1 Hexachlorobenzene vapor 1 1.62E-08 App. A-3
53 120-12-7 Anthracene vapor I 3.35E-08 App. A-3
54 120-82-1 1,2,4-Trichiorobenzene vapor 1 4.42E-04 App. A-3
55 120-83-2 2,4-Dichlorophenol vapor 1 7.21E-06 App. A-3
56 121-44-8 Triethylamine vapor 1.000 7.51E-02 caic
57 121-69-7 Dimethylaniline vapor 1.000 9.20E-04 caic
58 122-39-4 N,N-Diphenylamine vapor 1.000 1.06E-06 caic
59 123-19-3 4-Heptanone vapor 1.000 8.05E-03 caic
60 123-38-6 n-Propionaldehyde vapor 1.000 4.17E-01 calc
61 123-51-3 3-Methyl-1-butanol vapor 1.000 3.12E-03 calc
62 123-864 Acetic acid n-butyl ester vapor 1.000 1.51 E-02 calc
63 123-91-1 1,4-Dioxane vapor I 5.OOE-02 App. A-3

.:Z^

.;^
.c,
t^
tJi



COPC Identdication

o.

CAS
Registry Compound
Number

ffgas Phase
Type v

Vapor Pressure
at Ambient
Conditions

(atm)
ource/Basis for

Fv Value
64 126-73-8 Tributyl phosphate vapor 1.000 5.26E-06 calc
65 126-98-7 2-Methyi-2-propenenitrile (Methacrylonitrile) vapor 1 8.90E-02 App. A-3
66 127-18-4 Perchloroethylene (tetrachloroethylene) vapor I 2.42E-02 App. A-3
67 127-19-5 N,N-Dimethylacetamide vapor 1.000 0.00263 calc
68 128-37-0 2,6-Bis(tert-butyl)a1-methylphenol vapor 1.000 6.78E-06 calc
69 129-00-0 Pyrene partiole-bound 0.994635 5.59E-09 Errata
70 1321-64-8 Pentachloronaphthalene particle-bound 0.971 1.96E-08 calc
71 1321-65-9 Trichloronaphthalene vapor 1.000 4.13E-07 catc
72 132-64-9 Dibenzofuran vapor 1.000 3.26E-06 caic
73 1335-87-1 Hexachloronaphthalene particle-bound 0.990 4.38E-09 calc
74 1335-88-2 Tetrachloronaphthalene particle-bound 0.945 1.32E-09 calc
75 1336-36-3 Polychlorinated biphenyls (PCBs) particle-bound 0.999 6.50E-07 calc
76 141-78-6 Acetic acid ethyl ester (Ethyl acetate) vapor 1.000 1.22E-01 calc
77 141-79-7 4-Methyl-3-penten-2-one vapor 1.000 1.08E-02 caic
78 14265-44-2 Phosphate particle 0 n/a guidance
79 14280-30-9 Hydroxide particle 0 n/a guidance
80 142-82-5 n-Heptane vapor 1.000 6.05E-02 calc
81 144-62-7 Oxalic acid vapor 1.000 3.08E-07 calc
82 14797-55-8 Nitrate particle 0 n/a guidance
83 14797-65-0 Nitrite particle 0 n/a guidance
84 14808-79-8 Sulfate particle 0 n/a guidance
85 156-60-5 trans-1,2-Dichloroethylene vapor 1 4.63E-01 App. A-3
86 1582-09-8 Trifluralin particle-bound 0.994 6.03E-08 calc
87 1634-04-4 Methyl tert-butyl ether vapor 1.000 3.29E-01 calc
88 16887-00-6 Chloride particle 0 n/a guidance
89 1 6984-48-8 Fluoride particle 0 n/a guidance
90 1 836-75-5 Nitrofen particle-bound 0.980 1.05E-08 calc
91 1 8540-29-9 Chromium (hexavalent) particle 0 n/a guidance
92 1 89-55-9 Dibenzo[a,i]pyrene particle 0.014 2.37E-14 calc
93 1 89-64-0 Dibenzo[a,h]pyrene particle 0.010 7.89E-1 5 calc
94 1 91-24-2 Benzo(g,h,i)perylene particle-bound 0.067 1.32E-13 calc
95 1 91-30-0 Benzo[a,i]pyrene particle 0.024 6.32E-13 calc
96 1 92-65-4 Dibenzo[a,e]pyrene particle 0.021 9.21E-14 calc Crr

<1
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COPC Identification

o.

CAS
Registry
Number

Compound Offgas Phase
Type v

Vapor Pressure
at Ambient
Conditions

(atm)
Source/Basis for

Fv Value

97 193-39-5 indeno(1,2,3-cd)pyrene particle 0.007 1.88E-13 App. A-3

98 205-82-3 BenzoQ)fluoranthene particle-bound 0.591 3.45E-1 1 calc

99 205-99-2 Benzo(b)fluoranthene particle-bound 0.822 1.60E-10 App. A-3

100 206-44-0 Fluoranthene particle-bound 0.992 1,70E-08 Ap . A-3

101 207-08-9 Benzo(k)fluoranthene particle-bound 0.149 1.32E-12 App. A-3
102 208-96-8 Acenaphthylene vapor 1.000 1.20E-06 caic
103 218-01-9 Ch rysene particle-bound 0.761 1.03E-11 App. A-3
104 2234-13-1 Octachloronaphthalene particle-bound 0.564 2.00E-11 caic

105 224-42-0 Dibenz[a,j]acridine particle-bound 0.241 2.43E-12 calc
106 226-36-8 Dibenz[a,h]acridine particle-bound 0.295 2.43E-12 caic
107 2385-85-5 Mirex vapor 1.000 1.05E-09 calc
108 24959-67-9 Bromide particle 0.017 1.04E-11 cafc
109 25551-13-7 Trimethyl benzene vapor 1.000 2.76E-03 calc
110 26140-60-3 Terphen Is particie-bound 0.872 4.07E-09 caic
111 27154-33-2 Trichlorofluoroethane vapor 1.000 n/a assoc.
112 287-92-3 Cyclopentane vapor 1.000 4,18E-01 calc
113 309-00-2 Aldrin particle-bound 0.99554 2.20E-08 Errata
114 31508-00-6 2,3',4,4',5-Pentachlorobiphenyl (PBC 118) particle-bound 0.952 1.18E-08 caic
115 319-84-6 Hexachlorocyclohexane (Lindane) Alpha

BHC
vapor 1 5.61 E-08 App. A-3

116 319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC particle-bound 0.999 6.45E-10 App. A-3
117 319-86-8 Delta-BHC particle-bound 0.999 4.63E-08 calc
118 32598-13-3 3,3',4,4'-Tetrachlorobiphenyl (TCB) particle-bound 0.973 2.16E-08 caic
119 32598-14-4 2,3,3',4,4'-Pentachlorobiphenyl (PCB 105) particle-bound 0.935 8.59E-09 caic
120 32774-16-6 3,3',4,4',5,5'-Hexachlorobiphenyl particle-bound 0.534 6.82E-1 0 calc
121 35065-29-3 2,2',3,4,4',5,5'-Heptachlorobiphenyl particle-bound 0.684 1.29E-09 calc

122 35065-30-6 2,2',3,3,4,4',5-HeptachlorobiphenyI particle-bound 0.581 8.26E-10 caic

123 3697-24-3 5-Methylchrysene particle-bound 0.820 3.33E-10 calc
124 3825-26-1 Ammonium perfluorooctanoate particle-bound n/a n/a assoc.
125 38380-0811 2,3,3',4,4',5-Hexachlorobiphenyl (PCB 157) particle-bound 0.781 2,12E-09 caic
126 39635-31-9 2,3,3',4,4',5,5'-Heptachiorobiphen I particle-bound n/a nla assoc.
127 4170-30-3 2-Butenatdehyde (2-Butenal or

Crotonaldehyde)
vapor 1.000 3.95E-02 caic
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CAS
Registry

No. Number
Compound Offgas Phase

Type v

Vapor Pressure
at Ambient
Conditions

(atm)
SourcelBasis for

Fv Value
128 465-73-6 Isodrin vapor 1.000 5.79E-08 calc
129 50-00-0 Formaldehyde vapor 1 5.1 App. A-3
130 50-29-3 4,4-DDT particle-bound 0.852 5.17E-10 App. A-3
131 50-32-8 Benzo(a)pyrene particle-bound 0.265 6.43E-12 App. A-3
132 52663-72-6 2,3',4,4',5,5'-Hexachlorobiphenyi particle-bound 0.114 7.64E-11 calc
133 53-70-3 Dibenzo(a,h)anthracene particle 0.011 2.70E-14 App. A-3
134 540-59-0 1,2-Dichloroethylene vapor 1.000 0.264 calc
135 540-84-1 2,2,4-Trimethylpentane vapor 1.000 0.065 calc
136 .54 1-73.1 41, 3_-Dic,{.lorobenzen vapor ^I n n r nno.v3c-^o App. A-3
137 56-23-5 Carbon tetrachloride vapor 1 0.148 App. A-3
138 563-80-4 3-Methyl-2-butanone vapor 1.000 0.069 calc
139 56-49-5 3-Methylcholanthrene particle-bound 0.714 4.34E-11 caic
140 56-55-3 Benzo(a)anthracene particle-bound 0.881 2.03E-10 App. A-3
141 57-12-5 Cyanide particle 0 n/a guidance
142 57-14-7 1,1-Dimethylhydrazine vapor 1.000 0.207 calc
143 57465-28-8 3,3',4,4',5-Pentachlorobiphenyl particle-bound n/a n/a assoc.
144 58-89-9 gamma-BHC (Lindane) particle-bound 0.999 5.53E-08 caic
145 58-90-2 2,3,4,6-Tetrachlorophenol vapor 1 6.60E-06 App. A-3
146 591-78-6 2-Hexanone vapor 1.000 0.015 calc
147 59-50-7 4-Chloro-3-methylphenol particle-bound 0.999972 1.08E-05 Errata
148 59-89-2 N-Nitrosomorpholine vapor 1.000 4.74E-05 calc
149 602-87-9 5-Nitroacenaphthene particle-bound 0.997 3.49E-08 calc
150 60-29-7 Ethyl ether vapor 1.000 0.708 calc
151 603-34-9 Triphenylamine vapor 1.000 5.15E-07 calc
152 60-34-4 Methyihydrazine vapor 1.000 0.066 calc
153 60-35-5 Acetamide vapor 1.000 5.26E-05 calc
154 60-57-1 Dieldrin particle-bound 0.986 1.31 E-09 Errata
155 621-64-7 Di-n-Propylnitrosamine (N-Nitroso-di-n-

propylamine)
"vapor 1 4.63E-03 App. A-3

156 624-83-9 Methyl isocyanate vapor 1.000 0.458 caic
157 627-13-4 Nitric acid, propyl ester vapor 1.000 0.031 calc
158 62-75-9 N-Nitroso-N,N-dimethylamine

( Dimethylnitrosamine)
vapor 1.000 3.55E-03 catc CJt
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159 630-20-0 1,1,1,2-Tetrachloroethane vapor 1 1.60E-02 App. A-3
160 63705-05-5 Total sulfur particle 0 nia guidance
161 64-17-5 Ethyl alcohol vapor 1.000 0.078 calc
162 64-18-6 Formic acid vapor 1 5.40E-02 App. A-3
163 64-19-7 Acetic acid vapor 1.000 0.021 calc
164 65510.44-3 2',3,4,4',5-Pentachlorobiphenyl particle-bound nia n/a assoc.
165 67-56-1 Methyl alcohol (Methanol) vapor 1 0.13 App. A-3
166 67-63-0 2-Propyl alcohol (Isopropanol; Propan-2-01) vapor 1.000 0.06 calc
167 67-64-1 2-Propanone (Acetone) vapor 1 0.299 App. A-3
168 67-66-3 Chloroform vapor 1 0.269 App. A-3
169 67-72-1 Hexachloroethane vapor 1 6.21 E-04 App. A-3
170 684-16-2 Hexafluoroacetone vapor 1.000 2.934 calc
171 69782-90-7 2,3,3',4,4',5'-Hexachlorobiphenyl particle-bound n/a n/a assoc.
172 70362-50-4 3,4,4',5-Tetrachlorobiphenyl particle-bound n/a n/a assoc.
173 71-23-8 n-Propyl alcohol vapor 1.000 0.028 calc
174 71-36-3 n-Butyl alcohol vapor 1.000 0.0088 calc
175 71-43-2 Benzene vapor 1 0,125 App. A-3
176 71-55-6 Methyl chloroform (1,1,1-Trichioroethane) vapor 1 0.163 App. A-3

177 72-20-8 Endrin particle-bound 0.986 7.68E-10 calc
178 72-43-5 Methoxychlor particle-bound 0.901 1.62E-09 App. A-3

179 72-54-8 4,4-ODD particle-bound 0.925 1.14E-09 App. A-3
180 72-55-9 4,4-DDE particle-bound 0.981 7.45E-09 App. A-3
181 7429-90-5 Aluminum particle 0 n/a guidance
182 7439-89-6 Iron particle 0 n/a guidance
183 7439-92-1 Lead particle 0 n/a guidance
164 7439-93-2 Lithium particle 0 n/a guidance
185 7439-95-4 Magnesium particle 0 n/a guidance
186 7439-96-5 Manganese particle 0 n/a guidance
187 7439-97-6 Mercury vapor 1 2.63E-06 Errata
188 7439-98-7 Molybdenum particle 0 n/a guidance

189 7440-02-0 Nickel particle 0 n/a guidance
190 7440-09-7 Potassium particle 0 n/a guidance

191 7440-16-6 Rhodium particle 0 n/a guidance

a
CJt

CT'r



COPC Identification

o.

CAS
Registry
Number

Compound Offgas Phase
Type v

Vapor Pressure
at Ambient
Conditions

(atm)
SourcelBasis for

Fv Value
192 7440-21-3 Silicon particle 0 n/a guidance
193 7440-22-4 Silver particle 0 n/a guidance
194 7440-23-5 Sodium particle 0 n/a guidance
195 7440-25-7 Tantalum particle 0 nia guidance
196 7440-28-0 Thallium particle 0 n/a guidance
197 7440-31-5 Tin particle 0 n/a guidance
198 7440-33-7 Tungsten particle 0 n/a guidance
199 7440-36-0 Antimony particle 0 n/a guidance
200 7440-38-2 Ar-s2nic particle u n/a guidance
201 7440-39-3 Barium particle 0 n/a guidance
202 7440-41-7 Beryllium particle 0 n/a guidance
203 7440-42-8 Boron particle 0 n/a guidance
204 7440-43-9 Cadmium particle 0 n/a guidance
205 7440-48-4 Cobalt particle 0 n/a guidance
206 7440-50-8 Copper particle 0 n/a guidance
207 7440-61-1 Uranium particle 0 n/a guidance
208 7440-62-2 Vanadium particle 0 n/a guidance
209 7440-65-5 Yttrium particle 0 n/a guidance
210 7440-66-6 Zinc particle 0 n/a guidance
211 7440-67-7 Zirconium particle 0 n/a guidance
212 7440-69-9 Bismuth particle 0 n/a guidance
213 7440-70-2 Calcium particle 0 n/a guidance
214 74472-37-0 2,3,4,4',5-Pentachlorobiphenyi particle-bound n/a n/a assoc.
215 74-83-9 Bromomethane (Methyl bromide) vapor 1 2.16 App. A-3
216 74-87-3 Chloromethane

(
Methyl chloride) vapor 1 5.68 App. A-3

217 74-97-5 Bromochloromethane vapor 1.000 1.88E-01 calc
218 74-99-7 Methylacetylene vapor 1.000 5.67 calc
219 75-00-3 Chloroethane vapor 1 159.88 App. A-3
220 75-01-4 Vinyl chloride ( 1-Chioroethene) vapor 1 3.68 App. A-3
221 75-05-8 Acetonitrile vapor 1 0.12 App. A-3
222 75-07-0 Acetaldehyde vapor 1 1.19 App. A-3
223 75-09-2 Dichloromethane (Methylene chloride) vapor 1 0.487 App. A-3
224 75-12-7 Formamide vapor 1.000 8.02E-05 calc C17
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225 75-15-0 Carbon disulfide vapor 1 0.447 App. A-3

226 75-21-8 Ethylene oxide (Oxirane) vapor 1 1.44 App. A-3
227 75-27-4 Bromodichloromethane vapor 1 7.68E-02 App. A-3
228 75-34-3 1,1-Dichloroethane vapor 1 0.3 App. A-3
229 75-35-4 1,1-Dichloroethene (Vinylidene chloride) vapor 1 0.788 App. A-3
230 75-43-4 Dichlorofluoromethane vapor 1.000 1.79 calc
231 75-45-0 Chlorodifluoromethane vapor 1 5.63 App. A-3
232 75-50-3 Trimethylamine vapor 1.000 2.12 calc
233 75-52-5 Nitromethane vapor 1.000 4.71E-02 calc
234 75-55-8 2-Methylaziridine vapor 1.000 1.47E-01 caic
235 75^1 6 Difluorodibromamethane vapor 1.000 1.08 calc
236 75-63-8 Trifluorobromomethane vapor 1.000 16 calc
237 75-65-0 2-Methyl-2-propanol vapor 1.000 5.36E-02 caic
238 75-69-4 Trichlorofluoromethane vapor 1 1.1 App. A-3
239 75-71-8 Dichlorodifluoromethane vapor 1 6.4 App. A-3
240 75-99-0 2,2-Dichioropropionic acid vapor 1.000 2.50E-04 calc

241 76-03-9 Trichloroacetic acid vapor 1.000 7.89E-05 caic
242 76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane vapor 1.000 7.89E-02 calc
243 76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane vapor 1.000 6.64E-02 caic
244 76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon

113)
vapor 1.000 4.78E-01 calc

245 76-14-2 1,2-Dichioro-1,1,2,2-tetrafluoroethane vapor 1.000 2,64 calc
246 76-15-3 Chloropentafluoroethane vapor 1.000 9.03 calc
247 76-44-8 Heptachlor vapor 1 4.29E-07 App. A-3
248 7664-41-7 Ammonia/Ammonium vapor 1 9.88 App. A-3
249 7723-14-0 Phosphorous particle 0.023 8.92E-12 calc

250 7782-49-2 Selenium particle 0.027 1.86E-13 caic

251 78-83-1 2-Methylpropyl alcohol (Isobutyl alcohol) vapor 1.000 1.38E-02 calc
252 78-87-5 1,2-Dichloropropane vapor 1 6.66E-02 App. A-3
253 78-92-2 1-Methylpropyl alcohol (2-Butanol) vapor 1.000 2.41E-02 calc

254 78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) vapor 1 0.12 App. A-3
255 79-00-5 1,1,2-Trichloroethane vapor 1 3.31 E-02 App. A-3
256 79-01-6 Trichloroethylene vapor I 9.48E-02 App. A-3
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257 79-09-4 Propionic acid vapor 1.000 4.64E-03 calc
258 79-10-7 2-Propenoic acid vapor 1.000 5.22E-03 calc
259 79-20-9 Methyl acetate vapor 1 0,284 App. A-3
260 79-34-5 1,1,2,2-Tetrachloroethane vapor 1 6.80E-03 App. A-3
261 8001-35-2 Toxaphene particle-bound 0.980 8.80E-09 caic
262 82-68-B Pentachloronitrobenzene (PCBN or

quintobenzene)
vapor 1 3.10E-06 App. A-3

263 83-32-9 Acenaphthene vapor I 4.93E-06 App. A-3
264 84-66-2 Diethyi phthalate vapor 1 1) ,^^-06^..,^ App. A-3
265 84-74-2 Dibutyl phthalate particle-bound 0.989 5.55E-08 App. A-3
266 85-01-8 Phenanthrene vapor 1 1.35E-03 App. A-3
267 85-08-7 Butylbenzyl phthalate particle-bound 0.964 1.58E-08 App. A-3
268 86-73-7 Fluorene particle-bound 0.935 1.08E-09 App. A-3
269 87-68-3 Hexachlorobutadiene vapor 1 2.33E-04 App. A-3
270 87-86-5 Pentachlorophenol vapor 1 7.11E-07 App. A-3
271 88-06-2 2,4,6-Trichlorophenol vapor 1 1.55E-05 App. A-3
272 88-72-2 2-Nitrotoluene vapor 1.000 2.47E-04 calc
273 88-75-5 2-Nitrophenol vapor 1 2.63E-04 App. A-3
274 88-85-7 2-sec-Butyl-4,6-dinitrophenol (Dinoseb) particle-bound 0.996 9.87E-08 calc
275 88-89-1 Picric acid particle-bound 0.938 9.87E-10 calc
276 91-20-3 Naphthalene vapor 1 1.07E-04 App. A-3
277 91-22-5 Quinoline vapor 1.000 7.89E-05 calc
278 91-58-7 2-Chloronapthalene vapor 1 1.05E-05 App. A-3
279 92-52-4 1,1'-Biphenyl vapor 1.000 1.18E-05 calc
280 92-93-3 4-Nitrobiphenyl particle-bound 0.998 4.28E-08 calc
281 93-72-1 Silvex (2,4,5-TP) particle-bound 0.999 1.31E-08 calc
282 93-76-5 2,4,5-T particle-bound 0.999 4.93E-08 caic
283 94-75-7 2,4-D and esters (160C typed) vapor 1.000 1.09E-07 calc
284 95-13-6 Indene va por 1.000 1.44E-03 caic
285 95-47-6 o-Xylene vapor 1 1.06E-02 App. A-3
286 95-48-7 o-Cresol (2-Methyiphenoi) vapor 1 4.16E-04 App. A-3
287 95-49-8 2-Chlorotoluene vapor 1.000 4.51E-03 calc
288 95-50-1 o-Dichiorobenzene (1,2-Dichlorobenzene) vapor 1 1.79E-03 App. A-3
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289 95-57-8 2-Chlorophenol vapor 1 2.77E-03 App. A-3

290 95-95-0 2,4,5-Trichlorophenol vapor I 2.15E-05 App. A-3

291 96-22-0 3-Pentanone vapor 1.000 4.96E-02 calc

292 96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyi-
phenyl)sulfide

particle-bound n/a n/a assoc.

293 98-51-1 p-tert-Butyltoluene vapor 1.000 8.82E-04 calc

294 98-82-8 Cumene vapor 1 6.OOE-03 App. A-3

295 98-83-9 aipha-Methylstyrene vapor 1.000 2.50E-03 calc
296 98-86-2 Acetophenone vapor I 5.20E-04 App. A-3
297 98-95-3 Nitrobenzene vapor 1 3.20E-04 App. A-3

298 100-02-7 4-Nitrophenol vapor 1 1.32E-06 App. A-3
299 100-44-7 Benzyl chloride vapor 1 1.60E-03 App. A-3
300 100-51-6 Benzyl alcohol vapor 1 1.40E-04 App. A-3
301 100-52-7 Benzaldehyde vapor 1 1.30E-03 App. A-3
302 10102-44-0 Nitrogen dioxide vapor 1.000 1.18 calc
303 101-77-9 4,4-Methylenedianiline vapor 1.000 3.91E-03 calc

304 103-33-3 Azobenzene vapor 1.000 4.75E-07 calc
305 103-65-1 n-Propyl benzene (Isocumene) vapor 1.000 4.50E-03 calc
306 104-51-8 n-Butylbenzene vapor 1.000 1.39E-03 calc
307 105-67-9 2,4-Dimethylphenol vapor 1 1.66E-04 Errata
308 106-43-4 4-Chlorotoluene (p-Tolyl chloride) vapor 1.000 3.54E-03 calc
309 106-44-5 p-Cresol (4-Methyl phenol) vapor 1 1.70E-04 App. A-3
310 106-47-8 p-Chloroaniline vapor 1 3.09E-05 App. A-3
311 106-49-0 p-Toiuidine vapor 1.000 3.76E-04 calc
312 106-51-4 Quinone vapor 1.000 1.18E-04 calc
313 106-89-8 Epichlorohydrin (1-chloro-2,3-epoxypropane) vapor 1.000 2.20E-02 App. A-3
314 107-19-7 Propargyl alcohol vapor 1.000 2.05E-02 calc

315 107-21-1 Ethylene glycol vapor 1.000 1.21E-04 caic
316 107-98-2 Propylene glycol monomethyl ether vapor 1.000 1.64E-02 calc
317 108-60-1 Dichloroisopropyl ether (2,2'-Oxybis(1-

chloropropane))

vapor 1.000 7.37E-04 calc

318 108-67-8 1,3,5-Trimethyl benzene vapor 1 1,30E-03 App. A-3
319 108-86-1 Bromobenzene (Phenyl bromide) vapor 1.000 5.50E-03 calc
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320 109-77-3 Malononitrile vapor 1.000 2.64E-02 calc
321 109-86-4 2-Methoxyethanol vapor 1.000 1.25E-02 calc
322 110-80-5 2-Ethoxyethanoi vapor 1.000 6.99E-03 calc
323 111-15-9 Ethylene glycol monoethyl ether acetate vapor 1.000 3.08E-03 calc
324 111-44-4 Bis(2-chloroethyl) ether vapor 1 1.76E-03 App. A-3
325 111-91-1 Bis(2-chloroethoxy)methane vapor 1.000 1.74E-04 calc
326 f 120-71-4 1,3-Propane sultone vapor 1.000 3.55E-04 calc
327 119-90-4 3,3'-Dimethoxybenzidine (ortol-dianisidine) particle-bound 0.877 3.30E-10 App. A-3
328 121-14 , 2,4-Diniirutoiuenc paiicie-bound 0.999 2.29E-07 App. A-3
329 122f6-7 1,2-Diphenylhydrazine particle-bound 0.999 4.74E-08 App. A-3
330 123-33-1 Maleic hydrazide particle-bound 0.978 3.64E-09 calc
331 124-48-1 Chlorodibromomethane vapor 1 2.OOE-02 App. A-3
332 131-11-3 Dimethylphthalate vapor 1 2.17E-06 App. A-3
333 131-89-5 2-Cyclohexyl-4,6-dinitrophenol particle-bound 0.376 5.51E-11 calc
334 133-06-2 Captan particle-bound 0.867 1.18E-10 calc
335 135-98-8 sec-Butylbenzene vapor 1.000 2.30E-03 calc
336 145-73-3 Endothall particle 0.005 2.07E-13 calc
337 156-59-2 cis-1,2-Dichloroethene vapor 1.000 0.23 App. A-3
338 1746-01-6 2,3,7,8-Tetrachlorodibenzo(p)dioxin (TCDD) particle-bound 0.490154 9.74E-13 Errata
339 192-97-2 Benzo(e)pyrene particle-bound 0.292 7.50E-12 calc
340 19408-74-3 1,2,3,7,8,9-Hexachlorodibenzo(p)dioxin particle 0.0153 6.45E-14 App. A-3
341 23950-58-5 Pronamide vapor 1 5.30E-07 App. A-3
342 25013-15-4 Methyl styrene (mixed isomers) vapor 1.000 1.97E-03 calc
343 3268-87-9 Octachlorodibenzo(p)dioxin particle 0.001694 1.09E-15 Errata
344 35822-46-9 1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin particle 0.0162 4.22E-14 App. A-3
345 39001-02-0 Octachlorodibenzofuran particle 0.00167 4.93E-15 App. A-3
346 39227-28-6 1,2,3,4,7,8-Hexachlorodibenzo(p)dioxin particle-bound 0.0596 1.33E-13 App. A-3
347 40321-76-4 1,2,3,7,8-Pentachlarodibenzo(p)dioxin particle-bound 0.219 1.25E-12 App. A-3
348 41851-50-7 Chlorocyclopentadiene vapor 1.000 2.68E-02 calc
349 460-19-5 Cyanogen vapor 1.000 5.66 calc
350 506-68-3 Cyanogen bromide vapor 1.000 1.61 E-01 calc
351 506-77-4 Cyanogen chloride vapor 1.000 1.61 calc
352 510-15-6 Chlorobenzilate particle-bound 0.862 2.90E-09 App. A-3
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353 51207-31-9 2,3,7,8-Tetrachlorodibenzofuran particle-bound 0.663449 1.17E-11 Errata
354 51-28-5 2,4-Dinitrophenol particle-bound 0.999 1.52E-07 App. A-3
355 51-79-6 Ethyl Carbamate (urethane) vapor 1.000 3.45E-04 calc
356. 528-29-0 o-Dinitrobenzene particle-bound 0.999 5.99E-08 caic
357 532-27-4 2-Chloroacetophenone vapor 1.000 7.11 E-06 calc
358 534-52-1 4,6-Dinitro-o-cresol (4,6-Dinitro-2-

methylphenol)
particle-bound 0.999 1.39E-07 calc

359 5385-75-1 Dibenzo(a,e)fluoranthene particle 0.018 9.64E-14 calc
360 540-73-8 1,2-Dimethyihydrazine vapor 1.000 9.20E-02 caic
361 542-75-6 1,3-Dichloropropene vapor 1 4.11E-02 App. A-3
362 542-88-1 Dichloromethyl ether vapor 1.000 3.87E-02 caic
363 55673-89-7 1,2,3,4,7,8,9-Heptachlorodibenzofuran particle 0.0201 1.41E-13 App. A-3
364 57117-31-4 2,3,4,7,8-Pentachlorodibenzofuran particle-bound 0.263 4.33E-12 App. A-3
365 57117-41-6 1,2,3,7,8-Pentachlorodibenzofuran particle-bound 0.364 3.58E-12 App. A-3
366 57117-44-9 1,2,3,6,7,8-Hexachlorodibenzofuran perticle-bound 0.0515 2.89E-13 App. A-3
367 57-24-9 Strychnine particle-bound 0.086 2.20E-13 App. A-3
368 57653-85-7 1,2,3,6,7,8-Hexachlorodibenzo(p)dioxin particle 0.0289 4.74E-14 App. A-3
369 57-74-9 Chlordane particle-bound 0.997 3.55E-08 App. A-3
370 584-84-9 2,4-Toluene diisocyante vapor 1.000 1.05E-05 calc
371 593-60-2 Bromoethene vapor 1.000 1.36 calc
372 60-11-7 Dimethyl aminoazobenzene particle-bound 0.524 9.21E-11 calc
373 606-20-2 2,6-Dinitrotoluene vapor 1 7.47E-07 App. A-3
374 60851-34-5 2,3,4,6,7,8-Hexachlorodibenzofuran particle-bound 0.0547 2.63E-13 App. A-3
375 608-93-5 Pentachlorobenzene vapor 1 3.10E-06 App. A-3
376 61626-71-9 Dichloropentadiene vapor nla n/a assoc.
377 62-50-0 Ethyl methanesulfonate vapor 1 3.50E-04 App. A-3
378 62-53-3 Aniline vapor 1 8.80E-04 App. A-3
379 65-85-0 8enzoic acid vapor 1 8.57E-06 App. A-3
380 67562-39-4 1,2,3,4,6,7,8-Heptachlorodibenzofuran particle 0.0347 1.75E-13 App. A-3
381 70-30-4 Hexachlarophene particle 0.00014 3.60E-15 App. A-3

382 70648-26-9 1,2,3,4,7,8-Hexachlorodibenzofuran particle 0.0486 3.16E-13 App. A-3
383 72918-21-9 1,2,3,7,8,9-Hexachiorodibenzofuran particle-bound 0.0576 2.37E-1 3 App. A-3

384 74-88-4 lodomethane (Methyl iodide) vapor 1.000 5.33E-01 calc
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385 74-95-3 Methylene bromide vapor 1 2.2 App. A-3
386 75-25-2 Bromoform vapor 1. 7.82E-03 App. A-3
387 75-29-6 2-Chloropropane vapor 1.000 6.78E-01 caic
388 75-44-5 Phosgene vapor 1.000 1.87 calc
389 76-01-7 Pentachloroethane vapor 1.000 4.67E-03 calc
390 764-41-0 1,4-Dichloro-2-butene vapor 1.000 3.95E-03 calc
391 765-34-4 Glycidylaldehyde vapor 1.000 5.96E-02 calc
392 77-47-4 Hexachlorocyclopentadiene vapor 1 9.63E-05 App. A-3
393 77-78-1 Dimethyl sulfate vapor 1 000 8.91 E-04 calC
394 80-62-6 Methyl methacrylate vapor 1.000 5.07E-02 caic
395 822-06-0 Hexamethylene-1,5-diisocyanate vapor 1.000 3.95E-05 calc
396 823-40-5 Toluene-2,6-diamine vapor 1.000 3.24E-06 calc
397 85-44-9 Phthalic anhydride vapor 1 2.63E-07 App. A-3
398 87-61-6 1,2,3-Trichlorobenzene vapor 1 3.20E-04 App. A-3
399 88-74-4 o-Nitroanitine (2-Nitroaniline) vapor 1 1.07E-05 App. A-3
400 90-04-0 o-Anisidine vapor 1.000 1.05E-04 calc
401 91-57-6 2-Methylnaphthalene vapor 1.000 7.24E-05 calc
402 91-94-1 3,3'-Dichlorobenzidine particle-bound 0.847 2.89E-10 App. A-3
403 924-16-3 N-Nitrosodi-n-butylamine vapor 1 3.80E-04 App. A-3
404 94-59-7 Safrole vapor 1.000 1.10E-04 calc
405 95-53-4 o-Toluidine vapor I 3.94E-04 App. A-3
406 95-63-6 1,2,4-Trimethyl benzene vapor 1.000 2.76E-03 calc
407 95-94-3 1,2,4,5-Tetrachlorobenzene vapor 1 7.10E-06 App. A-3
408 96-12-8 1,2-Dibromo-3-chioropropane vapor 1 1.00E-03 App. A-3
409 96-18-4 1,2,3-Trichloropropane vapor 1 4.90E-03 App. A-3
410 96-45-7 Ethylene thiourea particle-bound 0.963 2.66E-09 calc
411 97-63-2 Ethyl methacrylate vapor 1.000 2.30E-02 calc
412 98-01-1 Furfurai vapor 1.000 2.91E-03 calc
413 98-06-6 tert-Butyl benzene vapor 1.000 2.89E-03 calc
414 98-07-7 Benzotrichloride vapor 1.000 5.45E-04 calc
415 99-35-4 1,3,5-Trinitrobenzene vapor 1 1.30E-07 App. A-3
416 99-65-0 1,3-Dinitrobenzene vapor I 4.OOE-07 App. A-3
417 99-87-6 p-Cymene vapor 1.000 1.92E-03 calc
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418 no cas # Dibenzo(a,h)fluoranthene particle-bound n/a n/a assoc.
419 10028-15-6 Ozone vapor 1.000 nla guidance
420 630-08-0 Carbon monoxide vapor 1.000 n/a guidance
421 7446-09-5 Sulfur dioxide vapor 1.000 n/a guidance
422 no cas # Particulate matter particle 0 n/a guidance
423 10028-17-8 Tritium vapor 1 n/a guidance
424 10045-97-3 Cesium-137 particle 0 n/a guidance
425 10098-91-6 Yttrium-90 particle 0 n/a guidance
426 10098-97-2 Strontium-90 particle 0 n/a guidance
427 10198-40-0 Cobalt-60 particle 0 n/a guidance
428 13966-29-5 Uranium-234 particle 0 n/a guidance
429 13967-48-1 Ruthenium-106 particle 0 n/a guidance
430 13967-70-9 Cesium-134 particle 0 n/a guidance
431 13968-55-3 Uranium-233 particle 0 nia guidance
432 13981-15-2 Curium-244 particle 0 n/a guidance
439 13981-16-3 Plutonium-238 particle 0 n/a guidance
434 13981-37-8 Nickel-63 particle 0 n/a guidance
435 13981-97-0 Barium-137m particle 0 n/a guidance
436 13982-10-0 Plutonium-242 particle 0 n/a guidance
437 13982-63-3 Radium-226 particle 0 n/a guidance
438 13982-70-2 Uranium-236 particle 0 n/a guidance
439 13994-20-2 Neptunium-237 particle 0 n/a guidance
440 14119-32-5 Plutonium-241 particle 0 n/a guidance
441 14119-33-6 Plutonium-240 particle 0 n/a guidance
442 14133-76-7 Technetium-99 particle 0 n/a guidance
443 14158-29-3 Uranium-232 particle 0 n/a guidance
444 14234-35-6 Antimony-125 particle 0 n/a guidance
445 14331-85-2 Protactinium-231 particle 0 n/a guidance
446 14336-70-0 Nickel-59 particle 0 n/a guidance
447 14391-16-3 Europium-155 particle 0 n a guidance
448 14596-10-2 Americium-241 particle 0 n/a guidance
449 14683-23-9 Europium-152 particle 0 n/a guidance
450 14762-75 5 Carbon-14 vapor 1 n/a guidance
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451 14952-40-0 Actinium-227 particle 0 n/a guidance
452 14993-75-0 Americium-243 particle 0 n/a guidance
453 15046-84-1 Iodine-129 vapor 1 n/a guidance
454 15117-48-3 Ptutonium-239 particle 0 n/a guidance
455 15117-96-1 Uranium-235 particle 0 n/a guidance
456 15262-20-1 Radium-228 particle 0 n/a guidance
457 15510-73-3 Curium-242 particle 0 n/a guidance
458 15585-10-1 Europium-154 particle 0 n/a guidance
459 15594-54_4 Thorium-229 particle 0 n/a guidance

460 15715-94-3 Samarium-151 particle 0 We guidance
461 15751-77-6 Zirconium-93 particle 0 n/a guidance
462 15757-87-6 Curium-243 particle 0 n/a guidance
463 15832-50-5 Tin-126 particle 0 n/a guidance
464 7440-03-1 Niobium-93m particle 0 n/a guidance
465 7440-24-6 Strontium (total) particle 0.009 5.58E-12 calc
466 7440-29-1 Thorium-232 particle 0 n/a guidance
467 7440-61-1 Uranium-238 particle 0 n/a guidance
468 no cas # Cadmium-113m particle 0 n/a guidance
469 no cas # Seienfum-79 particle 0 n/a guidance

Notes for SourcelBasis of Fv Value:

1. App. A-3 - Fv values taken directly from Appendix A, HHRAP, 1998.

2. Calc - Fv values calculated using equations given in HHRAP, 1998.

3. Errata - Fv values taken directly from Errata sheet for HHRAP, 1999.

4. Assoc. - Offgas phase type determined by comparison with Fv values for similar compounds.

5. Guidance - Offgas phase type identified by general EPA guidance in HHRAP, 1998 (e.g., metals with the exception of mercury

have an Fv = 0.0).
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Appendix G

Organic Abatement DFs in Pretreatment PVP System

Appendix G provides the methodology used to determine the organic constituents decontamination
factors through the pretreatment vessel vent system thermal oxidizer and carbon beds. The numbers
provided are conservative and provide bounding conditions for the emissions profile analysis.
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Appendix G

Pretreatment Vessel Vent Organic
Constituents Decontamination Factor Analysis
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List of Acronyms

Acronym Description

AIT Auto Ignition Temperature

CAS # Chemical Abstract Service registry number

COPC Constituent of Potential Concern

DF Decontamination Factor

MSDS Material Safety Data Sheet

MW Molecular Weight

NFPA National Fire Protection Association

PCBs Poly-Chlorin.ated Biphenyls

ppmv part per million by volume

PT Pretreatment

PVP Pretreatment Vessel Vent Process System

RTO Regenerative Thermal Oxidizer

DF Decontamination Factor

DE Destruction Efficiency

RE Removal Efficiency

LFL Lower Flammability Limit

SLRA Final Work Plan for Screening Level Risk Assessment for the RPP-WTP

VLE Vapor-Liquid. Equilibrium

VOC Volatile Organic Compound

EPA Environmental Protection Agency

WTP Hanford Tank Waste Treatment and Immobilization Plant
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1 Objective

The objective of this analysis is to determine the decontamination factors (DFs) for abatement of potential
organic constituents in the pretreatment (PT) vessel vent process (PVP) system.

2 Existing Design Inputs

2.1 RTO Design Criteria

Conditions of combustion within the regenerative thermal oxidizer (RTO) unit are 1.0 second residence
time at 1600 °F according to the System Description for Pretreatment Vessel Vent Process System
(24590-PTF-3YD-PVP-0000 1).

2.2 Carbon Adsorber Design Criteria

Carbon adsorbers are designed to contain the largest volume of carbon media possible within the limits of
pressure drop and facility size limitations for exchanging spent adsorbers with freshly charged adsorbers
(24590-PTF-MOC-PVP-00003, p 3-4).

3 Background

3.1 Origins of Organic Compounds in the PVP system

Historical characterization of Hanford tank waste shows various organic compounds in the solids, liquids,
and headspace vapors of numerous double and single shelled tanks. Organic solvents and complexants
were used in nuclear fuel processing and account for the bulk of the original organic material sent to the
waste tanks. Since then, complex reactions have taken place where the original organic waste compounds
have undergone radiolytic decomposition to form other compounds. The decomposition products can
continuously change in composition since many of them are reactive with other organic decomposition
products or may undergo further radiolytic decay. The sustained radioactive exposure to original organic
waste material accounts for potentially thousands of different organic compounds present in the waste at
trace quantities.

Waste batches will be sent from Hanford tank farms to the Hanford Tank Waste Treatment and
Immobilization Plant (WTP) PT facility for processing prior to vitrification. While in PT, process vessels
are swept with forced and passive air purges to ensure that radiolytically generated hydrogen does not
concentrate in vessel headspaces to a flammable level. The sweeping of process vessel headspaces allows
for the removal of organic compounds as governed by the vapor-liquid equilibrium (VLE) of each
compound at the system conditions.

3.2 Organic Abatement in PVP system

Air purges from PT process vessels are removed, and treated through the Pretreatment Vessel Vent

Process System (PVP) prior to discharge to the environment. To ensure that the concentration of Volatile

Organic Compounds (VOCs) in the PT.off gas is reduced before release to the environment, the stream is

processed through a Regenerative Thermal Oxidizer (RTO) and a carbon adsorber. In the RTO, organic

compounds are destroyed via combustion. The combustion reaction is induced by the application of high

temperature and the availability of excess oxygen. Destruction of contaminants is followed by a polishing
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step in the adsorber where some removal of remaining organic compounds takes place. In the adsorber,
organic contaminants are removed from the vent gas by capture on the surface of the activated carbon
media.

3.3 Organic Characterization of Hanford Tank Wastes

Due to the difficulties associated with sample handling and analysis of radioactive tank waste, the organic
characterization of waste liquid and solids remains largely incomplete with respect to the species and
concentration of each organic compound. The most abundant organic characterization data comes from
tank headspace analyses. A wide range of target organic compounds have been detected in various tank
headspace samples on behalf of the relative ease of vapor phase sample handling during analysis. Over
1200 different organic compounds have been detected through historical sampling and analyses of
Hanford tank wastes (Wiemers 1998 p 4.13). Nearly all 1200 of these compounds have been detected in
the headspace samples of single shell tanks (Stock 2000, p 2).

In spite of the organic analysis data available to date, there is still significant uncertainty in determining
the potential concentrations of the individual and collective organic compounds within the PVP vent
stream. Arguably, organic concentrations will be appreciably less in the PVP vent gas than detected
concentrations from historical headspace analysis. Most of the data was collected several years ago and
the organic compounds continue to be depleted by ventilation of the waste tanks. However, those
compounds which have been detected at higher concentrations are generally the most credible in terms of
their presence in multiple tanks. As such, the organic compounds most likely to be detectable in the PVP
system vent gas are those which have been detected in some abundance in several different waste tanks.

3.4 Constituents of Potential Concern

In the Integrated Emissions Baseline Reportfor the River Protection Project Waste Treatment Plant
(RPT-W375-ES00001), 250 organic Constituents of Potential Concern (COPCs) were identified as being
relevant to emissions estimates for permitting. These 250 COPCs were identified during development of
the Final Work Planfor Screening Level Risk Assessment (SLRA) for the RPP- WTP (RPT-W375-
EN00001). These constituents have been included in emissions estimates used for permitting the WTP.
As such, they are also considered in this analysis to establish conservative DFs to be included when
determining future emissions estimates used in permitting activities.

Of the 250 COPCs, 14 are coplanar Poly-Chlorinated Biphenyls (PCBs). These 14 PCBs have been
included individually in the list on behalf of the tendency for the coplanar molecules to exhibit dioxin-like
properties (RPT-W375-ES00001, p 13). The specific PCBs are shown in addition to the generally
identified compound, PCB (CAS # 1336-36-3), which is inclusive of the entire family of individual
PCBs.

3.5 Organic Destruction via Combustion -Theory

Thermal oxidation of organic material is a combustion process. Combustion is defined as the burning of
gases, liquids, or solids, in which the substance is oxidized, evolving heat and often light
(Lewandowski 2000, p 1). For combustion to occur, 3 elements of the reaction need to be in place. These
are fuel (the organic contaminant in this case), oxygen (present in the vent gas which is mostly air), and
an ignition source. The ignition source can be thought of as the source of activation energy to initiate the
chemical (combustion) reaction. In general, combustion reactions are exothermic and under the correct
conditions of oxygen and fuel, initiated combustion can release enough heat to sustain a continuous
ignition source (the burning process or a "fire"). The following chemical equation shows the products of
combustion for a typical hydrocarbon.
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Equation G-1

CrHzy. + X +
^)

0, +Q°^,,,,^,;°n -+XCOz +YH,O+Qcombnsiion

Where:
X and Y = stoichiometric coefficients
C = Carbon

H = Hydrogen
CO2 = carbon dioxide combustion product
H2O = water vapor combustion product

Qnavae°n = activation energy to initiate the reaction
Qc°mrm,,°n = combustion energy released by forming the combustion products

Within a thermal oxidation system, the primary performance requirement is the extent of destruction or
Destruction Efficiency (DE) of the organic contaminants. Important parameters which affect the DE of
organics by thermal oxidation are sometimes called the "three T's" of combustion. The "T's" are time,
temperature, and turbulence. The other most important parameter is availability of oxygen. The extent of
oxygen present in a combustion system essentially determines the importance of time and turbulence. As
the availability of oxygen increases, the need for time and turbulence (mixing) will decrease for the same
DE since there is more likelihood for the same number of contaminants to contact and react with an
oxygen molecule. Typically, thermal oxidizers use a fuel supply and burner system to maintain the
system operating temperature. In such cases, the excess oxygen is usually managed to levels which are
only slightly higher than the stoichiometric requirement. The reason for limiting the excess oxygen is a
cost consideration which limits the fuel required to maintain the system temperature (fuel efficiency). In
systems where oxygen is rigorously controlled, time and turbulence become a vital design consideration
to ensure equivalent DE.

The PVP system will use a RTO which will maintain operating temperature by heat input from an electric
element as opposed to a bumer system. In this service, the extent of excess oxygen is very near 20.9%
(the oxygen concentration in ambient air) since the organic contaminants in the PVP stream are expected
to be extremely dilute. The RTO will recover energy from the high temperature exhaust by exchanging
heat with (preheating) the feed gas via ceramic heat transfer beds. Oxidizers which use ceramic heat
transfer beds in alternating flow cycles are known as "regenerative". This manner of heat recovery will
maximize the energy efficiency of the oxidizer as well as providing some additional residence time at
temperatures very near the operating temperature.

The design parameters required for the PVP oxidizer are 1.0 second residence time at 1600 degrees
Fahrenheit. This is consistent with EPA reported results of commercial incinerators (fuel-fired) where
0.75 seconds and 1600 °F have been shown to ensure DEs remain above 98% for non-halogenated VOCs
(EPA 1999, p 1). Additionally, electric heating elements used in existing RTOs have demonstrated
proven reliability when operating at 1500 °F and the capability of operating as high as 1800 °F. It should
be noted here that the EPA reference which states destruction performance for this operating temperature
has derived the information from historical performance of fired oxidizers (as opposed to electric). The
reference states the importance of mixing and residence time in this type of system since the availability
of oxygen is limited by the system's operationally practical fuel efficiency.

3.6 Organic Removal via Adsorption - Theory

The adsorption of VOCs on activated carbon media occurs by a physical adsorption mechanism in which
weak attractive forces, resulting from Van der Waals forces between the contaminant and the carbon
adsorbent (also known as Hydrogen bonding forces or London dispersion forces) adhere the contaminant
to the surface of the carbon. The process is exothermic and usually evolves slightly more energy than the
heat of vaporization of the adsorbed compound (Cooper 1994, p 381). The contaminant essentially
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moves out of the vapor phase to hehaves like a liquid or solid phase trapped on the solid surfaceofthe
adsorbent media. Adsorption is usually reversible. Under appropriate sustained conditions of
temperature, pressure, and concentration, most adsorbed compounds can re-ettter the vapor phase as
governed by thermodyraamic equilibriu:m.

In general, the potential for activated carbon to adsorb a particular contaminant depends primarily on the
boiling point and molecular weight (MW) ofthat carnpound. The reason is that sotne inolecules tend to
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particle size, type of activation processing (internal pore size, pore distribution, and void fraction), and
carbon source material.

3.6.2 Multi Component Adsorption

In multi component adsorption, the adsorption capacity of any particular compound may no longer follow
its particular single compound isotherm. Complex and unpredictable component-to-component
interactions may take place. This can change the thermodynamic equilibrium of the collective adsorption
system. It is known however, that in systems where a weakly attracted compound has been adsorbed, it
can later be displaced by a more strongly adsorbed compound if the relative concentrations favor the
exchange. This "selective" behavior greatly adds to the complexity and unpredictability of multi
component adsorption.

Processing of each batch of Hanford tank waste is likely to evolve multiple species of VOCs at dilute
concentrations, each with its own unique organic signature. In the case where potentially hundreds of
different organic compounds may be present at different concentrations, the contaminants will be
competing for the same adsorption sites. The prediction of equilibrium for any given compound becomes
virtually impossible. Given the unpredictable mix of compounds and concentrations in the PVP system
vent gas, those compounds which are only slightly adsorbable are not likely to exhibit any appreciable
removal from the stream.

3.7 Compound Physical Property Sources

The list of contaminants considered by this analysis includes compounds that have been detected through
various historical.analysis of Hanford tank wastes and those which have been given consideration due to
regulatory concern. These compounds exhibit a wide range of physical properties. Not all of the relevant
physical property values were found to be readily available. For the most part, chemistry and engineering
handbooks and texts have been referenced to supply the important physical properties used in this
analysis. In addition, several internet databases containing information on chemical compounds,
chemistry, and chemical safety were used to further complete the collection of physical properties. In
some cases, manufacturer's material safety data sheets (MSDS) were used to provide the Auto-Ignition
Temperatures (AITs), solubilities, and/or boiling points of certain compounds.

This group of sources however, did not provide all of the required information for every compound. To
fill the remaining gaps, comparisons were made to similar compounds for which data was found
available. The missing physical property information was then conservatively estimated. Primarily,
chemical structure was used to assign AITs and normal boiling points. To a lesser extent, molecular
weight, solubility, and National Fire Prevention Association (NFPA) hazard rankings were taken into
consideration. General chemical trends were accounted for when assessing the conservatism of each
estimated value. Examples of trends would include: 1) the polarity of a compound with respect to
estimated boiling point and 2) the number of halogen substitutions, chemical resonance, or length of
alkane chain with respect to estimated AIT.

3.8 Representative Organic Compounds

Given the total number of historically detected organic compounds which could be considered for
tracking through the PVP system, a criteria was needed to select a smaller and more manageable number
of representative compounds. The "representative" compounds will include organic COPCs identified by
the SLRA. The organic COPCs contain numerous halogenated and aromatic compounds which appear at
the extreme ends of the range of physical property values used to assign DFs. The representative
compounds can then bound the behavior of those which may not be tracked in the PVP system. By
including several compounds which are difficult to destroy or remove from the PVP vent gas, future
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emissions estimates can establish bounding conservatism by assigning higher concentrations to these low
abated compounds.

Since the compounds under consideration are those which may be present within the PVP vent gas, the
considerable data collected from headspace (vapor) samples of the single shell tanks was considered to be
the widest and most representative information. A single source document containing the maximum
detected concentration of nearly 1200 compounds (Stock 2000) was used to set the selection criteria for
some of the representative compounds. It is appropriate to include the organic COPCs in this analysis
because of their inclusion in emissions estimates which affect WTP permitting. The criteria for selecting
the remaining compounds was decided to be a maximum detected concentration of 0.1 part per million by
volume (ppmv) or higher.

Some of the compounds detected at 0:1 ppmv or higher are COPCsIcJDI ^'. However, all tabular data
presented in this analysis are shown as two lists: 1) the COPCs and 2) those detected over the
concentration threshold. This is done to more easily locate particular compound information based on the
different end uses expected from this analysis. The total number of individual compounds considered in
this analysis is 436. Tables 1-1 and 1-2 of the Appendix show the COPCs and detected compounds in
tank headspace respectively.

All organic COPCs identified in the SLRA will be included in this analysis with the exception of the
individual coplanar PCBs. Due to the similarity of PCBs across all the various specific structures and
physical properties, the 14 listed coplanar PCBs will not be treated individually in this analysis. Those
compounds are assigned a single DF identified by the descriptive name (PCBs) and the Chemical
Abstract Service number (CAS #) 1336-36-3.

3.9 Compound Physical Properties

Tables 1-1 and 1-2 show a CAS #, MW, chemical formula, boiling point, and AIT for each compound. A
two dimensional structure is also shown for each compound where the structure is not obvious by its
compound name and/or where it is significant to the determination of any estimated physical property
value. Values which could not be found. in available references have been estimated as described in
Section 3.7 of this analysis. Source information and notes concerning particular physical property values
are included at the end of each table. As can be expected with such a large collection of data from several
different references, some values may be found to be inconsistent with other references. However, since
conservatism has been exercised at each occurrence of estimation or enabling assumption, the individual
and collective physical property inputs are considered to be bounding as supported by the best available
information. As such, their effect on the analysis result with respect to the accuracy of assigned DFs is
expected to be conservatively bounding.

3.10 Destruction Criteria

Section 2.1 gives the design conditions of residence time and operating temperature of the RTO. For a
given constituent, the availability of oxygen and its AIT are the other important factors for determining
DE in the RTO system.

3.10.1 Oxygen Concentration

Final Vapor-Liquid Equilibrium (VLE) for organic compounds in the PVP vent gas will take place in the
caustic scrubber which is controlled to near standard conditions. These conditions are essentially the
same as waste tank storage conditions at the Hanford Site. Therefore the expected concentration of

' Not all of the COPCs have been detected in analysis of headspace samples of Hanford tank waste.
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organic compounds will be much less than l% since most volatile compounds have already been depleted
from the waste. As such, the oxygen concentration of the vent gas is essentially that of saturated ambient
air (>20%) and well in excess of typical combustion systems where excess oxygen is controlled for fuel
efficiency.

3.10.2 Basis of Destruction

Given the design criteria of the RTO and the extent of available oxygen for combustion, the DF for
destruction of each compound will be determined by their AIT. See Section 5.4 for a detailed explanation
on AIT and the relationship of destruction efficiency in the RTO.

3.11 Removal Criteria

For the assigning of DFs across the carbon adsorber, normal boiling point, MW, and concentration is
considered. It is understood that the concentration of any given constituent in the PVP vent gas can not
be accurately predicted. However, some constituents are known to be extensively destroyed in the
oxidizer leaving a very small concentration in the feed gas to the downstream adsorber. This qualitative
behavior is taken into consideration on those compounds which have high DFs across the RTO. For a
detailed explanation of how boiling point, MW, and concentration are used to assign adsorber DFs, see
Section 5.5.

4 Methodology

4.1 Definition of DF

The mathematical definition of DF is generally the ratio of mass flow in the feed to mass flow in the
treated stream. DFs will be calculated by using the DE or RE in the following relationship.

Equation G-2

DF =

[1 1001

where:
eff = the contaminant DE or RE in %

4.2 Destruction DF

Each compound's referenced or estimated AIT will be compared with the operating temperature of the
RTO. The difference in these two temperatures will be used to assign a destruction DF based on the
criteria from Table G-2.

4.3 Removal DF

Compound removal DFs across carbon adsorption will be assigned based on the estimated adsorption
capacity of each compound. The estimated adsorption capacities are based on normal boiling point,
molecular weight, and available calculated adsorption capacities (Yaws 1995) for certain compounds
which are included in this analysis. Where the capacity estimation via molecular weight and normal
boiling point differs from the calculated prediction for a specific compound, the lower value is used to
ensure conservatism. For the 35 instances where the correlation gives the lower capacity estimate, the
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correlation value was rounded down to the nearest graduated capacity from Table G-3. The selected
adsorption capacity is then used to assign the removal DFs according to Table G-4.

4.4 Combined DF

The carbon adsorption system normally treats gas that has been processed in the RTO. As such, the inlet
concentration of certain constituents has the potential of being extremely low («0.1 ppmv for
compounds which are readily combustible). The potential for extremely low contaminant concentrations
will be accounted for by applying a reduction scalar on compounds which have a DF of 50 and higher
across the RTO. For these compounds, the adsorption DF used to calculate the combined DF will be
reduced by a factor of 10 (not to decrease below 1.0). The combined DF will then be determined by
multiplication of the DFs for the RTO and carbon adsorber.

5 Assumptions

5.1 Physical Property Sources

Due to the number and species of the organic compounds considered by this analysis, not all physical
property values were found to be readily available. In addition, certain sources were found in
contradiction of each other regarding AIT and normal boiling point. A good example of this is the
chemical compound Pyridine (CAS # 110-86-1). Physical property source #1 and #6 from Table 1-2
show the normal boiling point to be 1152 °C and 208 °C respectively. Another example is Naphthalene
(CAS # 91-20-3). Source #1 and #23 from Table 1-2 show the AIT as 568 °C and 526 °C respectively.
Likewise, numerous AIT temperatures were found by searching MSDS and chemical safety databases,
and in some cases, two available sources will show different AITs. In all instances where differing values
were found, the more conservative (high AIT and low boiling point) were used. However, due to the
number of discrepancies found and the apparent potential for inaccuracy, the physical data has been
treated with conservatism in deterrnining the destruction and removal DFs. The physical property data as
assembled in Tables 1-1 and 1-2 is assumed to be best available information and appropriate to determine
combined DFs. This assumption (and any specific physical property value) is not unreasonable since the
inaccuracy of the physical property data is not likely to significantly impact the combined DF of any
compound. In addition, the DFs determined by this analysis are likely to be used with a very conservative
estimation of unabated organic emissions due to the uncertainty of organic content in the tank waste. In
this manner, an estimation of abated organic emissions from the PT PVP system can be considered
bounding.

5.2 Physical Property Values

Numerous uncommon organic species are contained within the collective compounds considered by this
analysis. As not all physical properties were found for several of these compounds, the A1T and normal
boiling point were estimated in some cases to enable the DFs to be assigned. As discussed in Section 3.7,
the compound physical structures were used to estimate the AIT and/or boiling point by comparison to
similar compounds for which the values were known. When estimating the AITs, certain trends related to
elemental composition and chemical structure were recognized. In general, the following patterns are
reflected in the reference AITs:

• Aromatics tend to have higher AITs due to resonance stability.

• Halogenated compounds have higher AITs.

• Higher Carbon to Halogen atomic ratios have lower AITs.

• Methyl or alkane substitutions of otherwise identical structures lowers the A1T.
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• Compounds with longer alkane chains tend to have lower All.

• Carbon, Nitrogen, or Oxygen double bonds tend to raise AIT in most compounds.

• Higher Hydrogen to Carbon ratios tend to lower AIT temperature.

All of these trends were taken into consideration to ensure that the estimated AITs were bounded by
conservatism. When estimating normal boiling point, more extreme conservatism was exercised to
ensure that the lower boiling point compounds were reflected as lower than the actual value (resulting in
conservative adsorption DF). At higher values of boiling point, the accuracy of the estimates becomes
less important as the graduated categories for adsorption capacities are associated with wide ranges of
boiling point. In many cases, the molecular weight of compounds with unknown boiling points were so
high that the boiling point of similar structures was far in excess of the maximum criteria for assigning
adsorption DF. On behalf of these measures of conservatism, the estimated physical properties which
affect the destruction or removal are assumed to be bounding and their criteria will not contribute any
non-conservative error to the assigned DFs.

5.3 Unidentified and Non-included Organic Compounds

It is assumed that previously unidentified or lesser detected compounds will behave similarly to the
400+ compounds considered by this analysis. The COPCs include an abundance of halogenated
compounds which are most difficult to destroy in the thermal oxidizer. In addition, several of the
halogenated compounds are methanes and ethanes (refrigerants) which have little or no adsorption
potential. For this reason, the individual compounds considered by this analysis are assumed to be
conservatively representative of the potential organic compounds which could be evolved from the waste.
In order for an emissions estimate to establish a conservative bound for emissions, both the
implementation of the DFs established by this analysis and a conservative estimate of organic compounds
in the feed is required.

5.4 Destruction Efficiency

Time, turbulence, and temperature are commonly referred to as the most important factors on the extent
of complete combustion in thermal oxidation or incineration abatement systems. The three "T's"
however do not specifically address the availability of oxygen (one of the components of the combustion
triangle). The reason is that most commonly the systems under consideration are fired with auxiliary fuel
in some type of burner arrangement. In such cases, the oxygen content is usually regulated at a
concentration slightly in excess of stoichiometric for the sake of fuel efficiency. Stoichiometric oxygen is
typically limited at 3.0 volume percent in the exhaust gas of fired systems. Predictions of destruction
efficiency in systems with limited oxygen are not based purely on temperature. The following sections
discuss the basis for assigning combustion DFs in the PVP system.

5.4.1 Excess Oxygen

A general relationship between operating temperature, contaminant AIT, residence time, turbulence,
percent excess oxygen in the exhaust gas, and DE has been developed and used in the design of
incineration systems. Data showing the dependency of DE on temperature and residence time is shown in
the table below (Lewandowski 2000 p 27).
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Table G-1

Destruction Efficiency Degrees Above AIT Residence Time
% °F) ( s)
95 300 0.5
98 400 0.5
99 475 0.75
99.9 550 1.0
99.99 650 2.0

The table shows DE as a function of the operating temperature in excess of contaminant AIT. This
relationship assumes that a threshold turbulence (Reynolds number ? 10,000) and 3.0% excess oxygen are
achieved. The upper bound values given in the table suggest that not all of a contaminant is completely
destroyed. Even at a temperature of 650 °F above the AIT of a contaminant, 0.01% of the compound is
shown to remain undestroyed in the stream.

Oxygen starved pathways are presumed to be responsible for the un-combusted residual
(Lewandowski 2000 p-26). A study of destruction mechanisms to help predict the DEs in oxygen
deficient systems was conducted by the EPA. The resulting EPA Incinerability Ranking was developed
to provide relative destruction of compounds under oxygen deficient conditions. The study and its results
were published in an Environmental Science and Technology article entitled Development ofa Thermal
Stability Based Ranking ofHazardous Organic Compound Incinerability (Dellinger 1990). Various
relationships were discussed in the article suggesting factors such as elemental composition of the
contaminants and the potential for formation of reactive radicals are primary indicators of thermal
stability (or instability). Figure 9 of the article shows a 2-dimensional plot of temperature vs the
remaining fraction of contaminant (see Attachment 5) illustrating the effect of varying excess oxygen.
Numerous data sets are plotted, each representing a different extent of excess oxygen (shown as oxygen
equivalence ratio {stoichiometric oxygen/actual oxygen}). A dramatic separation occurs between the
plots of oxygen equivalence ratios 1.0 and 1.001. With only the additional 1/1000 of stoichiometric
oxygen provided when moving from the equivalence ratio of 1.001 to 1.0, equal destruction is achieved at
a significantly lower temperature (more than 100°C lower). In general, the plots all follow the trend of
higher available oxygen equating to a lower temperature of equal destruction. However, the differences
are subtle until the ratio drops below a value of 1.01. This established trend is a clear indication that
oxygen content is the most significant variable to account for when determining destruction efficiency at
temperatures above the AIT. As oxygen availability increases, the required temperature for equivalent
destruction decreases toward the AIT.

5.4.2 Basis of Destruction

Based on the results shown in Figure 9 of the reference discussed above, and the expected concentration
of oxygen in the treated gas of the RTO, the contaminant AIT is assumed to be the single determining
variable in assigning organic DFs. Considering the design residence time of 1.0 second under the
conditions of excess oxygen in the PVP vent gas (see Section 3.10.1), the DEs shown in Table G-1 are
considered to be conservatively bounding and valid for assigning DFs in the PVP system RTO. In order
to assign DFs at lower extents than what is shown in Table G-1, data points were extrapolated and fitted
to a well behaved plotted function (see U-endline of Figure G-2 below). Table G-2 shows the data points
for the DFs associated with each predicted destruction efficiency.
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Table G-2

Degrees Above AIT Destruction Ef£cien DF
(°F) (°/a) (tnaxsf!°win/massEtowant)

<0.2 0 1

1 20 1.25
10 50 z
50 70 3:33 .

100 80 5

200 90 10
300 95 20
400 98 50
475 99 100

550 99.9 1000

:->650 39.99 10000

The data point for 0.2 °F at zero destruction efficiency is included for the sake of fitting the extrapolated
data to the trend line on the plot and for establishing the lower boundary ofDE at a conservative fixed
point. Given the 1.0 second residence time at operating ternperature; some destruction can be expected to
take place at the AIT threshold. However; to remain conservative the DF assigned to compounds with
AT]`s ofhigher than 1599 °F (operating temperature is 16(70 degrees) will be I.4.

Figure G-2 shows theplotted data points.on normal scale and Figure G-3 show the data on a logarithmie

scale to better resolve the DE at temperatures just above the Al'T:

Figure G-2
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General behavior ofthe plot is reasonable for DE since one would expect the efficiency to be near zero at
the initial occurrence of the AI'T and then become appreciable rapidly as the temperature increases.

Page C,-19.



The plot shown on logarithmic scale indicates that the prediction for destruction efficiency decreases to
zero before the iopexating temperature decreases below the At'I`.

While the extrapolation is not expected to be perfectly accurate for each compound, etdoes reflect
reasonable behavior under the combustion conditicrns of the nlectric Et"i'O. Given the conservatism
applied in assigning ATTs and the maximum extent of available oxygen in the treated stream, the DFs are
assumed to be both appropriate and achievable.

5.4.3 Residence Time

The design residence time of LQ second is assumed to be adequate for all ofthe above AT't's and
associated Ap'sto be valid. This assumption is made while taking into consideration the data shown in
Table Cr-l .The DE of 99.99% is shown for 650 °F above the ATI` and a 2.0 second residence time. The
extra second ofresidence time (2 seconds compared to 1.0 in this system) can be thought of as increasing
the li`kelihood of small remaining amounts of contaminant fincling an available oxygen and reacting.
Given that the data was derived from systems operating with 3.0°fu excess oxygen, the increase to nearly
21 °!o oxygen (in this system) should morethan compensate for the shortened residence time at equal
predicted i3E.

5.5. Removal Efficiency

The extent of removal for a contaminant depends on its adsorption potential and concentration.
Adsorption potential can be estimated for individual compounds based on physical pre.iperties; provided
the concentration of the contaminant is not dilute beyond the limits ofisotherm data. Multi component
adsorption is much more difficult since contaminant interactions can be unpredictable. The organic
signature of the PVP vent l;as will change throughout the operation of the WTP. As such, enabling
assumptions are neededto assign individual adsorption potentials. Given that the adsorbers will be
designed witltin the recommended gas loading rate of I Q-100 ftlmin (24590-1?TpMOG-PV1'-00U03, p 6),
the following assumptions are conservatively bonriding with respect to adsorption potential and removal
DFs.

5.5.1 Equilibrium Gas Concentrations

No definitive information exists which can predict the concentration of an individual contaminant in the
feed to the carbon aclsarber. .Argi.rably, the more veilatile compounds may already be depleted from the
waste due to tb.e continuous removal by the ventilation systems of the waste tan7cs in the tank farin.
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Those which are not volatile enough to have already escaped from the tank waste are not likely to be
volatile enough to be appreciably present in the PVP system due to the comparable conditions of
temperature and pressure. Overall, the probability of any single constituent to exceed 0.1 ppmv in the
adsorber feed is quite small. This presents difficulty when assigning adsorption capacity for any
compound since adsorption technology is not traditionally applied to such dilute concentrations of
contaminants. As such, little or no isotherm data are available for compounds at below 0.1 ppmv.

To enable adsorption assignments, the exit gas concentration will be assumed to be 0.1 ppmv for each
compound. This concentration is the lowest for which reference data can be reasonably extrapolated-
Selecting this reference point will establish the best available comparison for use in assigning a
conservative adsorption capacity for each contaminant from Tables 1-t and 1-2.

5.5.2 Adsorption Capacity Estimate Methodology

As a starting point to consider the various different adsorption potentials in this analysis, molecular
weight, and boiling point criteria from a technology paper on vapor phase carbon adsorption was used to
set graduated thresholds of capacity. The paper, Activated Carbon Adsorption for Treatment of VOC
Emissions (Shepherd 2001), provides relative adsorption capacities of several common organic
compounds (see Attachment 6). The capacities exhibit the governing behavior of adsorption potential
based primarily on boiling point and MW of each compound. From the relative capacities and trends
shown by the compounds included in this source, the following table was developed to assign the
graduated capacities for the same criteria of PVP contaminants:

Table G-3

Contaminant
Normal Boiling Point

Contaminant
Molecular Weight

Estimated
Adsorption Capacity

°C g/mol g adsorbed/IOOg carbon

<25 - 0

- <50 0

25-50 <150 0.5

<50 - 1

50-100 <150 1

50-100 - 2

100-150 <150 2

100-150 - 5

>150 <150 10

150-200 - 20

>200 - 40

*Note- The dash (-) indicates all values are applicable - given that the compound is not classified by criteria from a previous row.

This graduated assignment of capacity is potentially too general with respect to compounds in a given
classification of boiling point and MW since the property value ranges are large. Additionally, no
reference is made to compound concentration within the relative capacities presented by the technology
paper.
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To qualify the values of Table G-3, the assigned capacities of several compounds were compared to the
corresponding predicted results of a con-elation equation. The equation was developed from available
isotherm data of numerous organic compounds (Yaws 1995). The results for common organic
compounds having 4 or less carbon aton:is were obtained from a quadratic equation as a function each
contaminant's assumed concentration and compound-specific quadratic coefficients (see Attachment 7).
The logarithmic series expansion equation is shown below:

Equation G-3

log,a Q = A + B log10 y + C[1og, o y]Z

Where:
Q= adsorption capacity at equilibrium (g/100 g carbon)
y = contaminant concentration in ppmv
A, B, & C = quadratic coefficients (contaminant specific)

Of the 436 compounds considered by this analysis, 95 of them were found to have coefficients for
prediction of their adsorption capacity by this correlation. In general, the predicted results were in
alignment with the estimated capacities assigned from Table G-3 criteria. However, the correlation
capacity results were lower than the estimated capacities for 35 of the 95 compounds. The differences in
predicted capacities (difference = correlation results - estimated capacity) ranged from -1.9 to 16 (g/100 g
carbon). This shows that the graduated capacities determined by the estimation method are generally
conservative and in agreement with the correlation. For most compounds, the estimation method is well
below the correlation result. It is assumed that the lower predicted capacity from either Table G-3 criteria
or the correlation equation (where contaminant constants are available) is achievable by carbon in the
PVP adsorption system.

Lastly, it is recognized that some contaminants will be extensively destroyed in the thermal oxidizer and
will appear in the adsorption system at extremely dilute concentrations. These low concentrations may be
considerably lower than the valid lower limit of either predictive method for capacity. To account for this
uncertainty, the estimated adsorption DF of those compounds which show a high DF in the RTO will be
reduced by a safety factor. It is assumed that a reduction factor of 10 for adsorption DFs on compounds
which have an assigned DF of _ 50 in the RTO will adequately compensate for uncertainties in the
predicted value based on low concentration. This assumption is incorporated in the analysis methodology
(Section 4.4). However, since the combustion DFs have been assigned conservatively, it is recognized
that some compounds may achieve a DF of greater than 50 in the RTO even though they have been
assigned a lower DF. In these cases, or where the originating evolved contaminant concentrations are
appreciably lower than 0.1 ppmv, it is possible that the conservatism of each assigned removal efficiency
(adsorption DF) may no longer be conservatively bounding. While this may be the case for numerous
identified (or unidentified) compounds,l:he effect of introduced error on predictions made using the
estimated removal DFs will be insignificant. In those cases where the adsorption removal efficiencies
may not be bounding due to low conceni:ration, the effect on a mass balance or emissions estimate will be
negligible.

5.6 Adsorption RE and DF relationship

As discussed in Section 3.6, removal of a contaminant from a gas stream via adsorption is dependant on
the attraction between the contaminant and the adsorbent, the concentration of the contaminant, and the
physical properties of the contaminant. These factors are used with empirical data to generate carbon
loading capacities and adsorption isotherms. However, the generated (or calculated) isotherms are
typically valid for gas phase concentrations above 0.1 or 1.0 ppmv. Extrapolations of equations or
relationships which predict loading capacity or isotherm data to concentrations below 0.1 ppmv may
become quite inexact. Historical process taiowledge would suggest that pilot scale tests should be

Page G-14



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

conducted to determine exact adsorption performance. This is impractical for the PVP adsorption system
since wastes processed in PT contain numerous trace organic compounds and each waste has a different
organic signature. Information from pilot testing of a single waste may not be applicable to a different
waste source. Therefore the relationship between removal efficiency and DF will be estimated on a more
general basis by the following table.

Table G-4

Adsorption Capacity

(g adsorbed/100 g carbon)

Removal Efficiency (RE)

%

DF

mass now in / mass flow out

0 0 1

0.5 20 1.25

1 50 2

2 80 5

5 90 10

10 95 20

?20 98 50

This relationship takes into account the conservatism which has been placed on the assignment of each
adsorption capacity. Each assigned adsorption capacity has taken into account the potential for selective
adsorption (replacement of a weakly attracted contaminant by a strongly attracted compound) and the
potential for compounds to be present in much lower than reference concentrations (<0.1 ppmv).

The relationship between estimated adsorption capacity and DF is an enabling assumption. While every
attempt has been made to add reasonable conservatism, the above DFs are only a generalized estimate.
Any other more accurate means of assigning DFs would require both of two virtually non-attainable
pieces of information: 1) the specific compounds and concentrations of adsorbable contaminants in the
post oxidizer PVP vent gas, and 2) the specific multi component isotherm for each compound. Once the
adsorption system is in service with off gas evolved from PT waste processing, it will be possible to take
upstream and downstream samples and establish the extent to which this assumption is conservatively
bounding.

6 Analysis

In order to handle data for the numerous compounds maintained in each of the separate lists, the
computations were performed on Microsoft® Excel spreadsheets. Example compounds are shown in the
remainder of this section to illustrate how the compound physical property data and analysis methodology
are used in the computations to assign the DFs. Trans-l,3-Dichloropropene, Ethylene Dibromide,
(compound numbers 7 and 14 from Table 1-1) and 1-Heptanol (compound number 95 from Table 1-2),
are examples which show the various considerations underpinning the assigned DF methodology.

6.1 Trans-1,3-Dichloropropene

The AIT of Trans-1,3-Dichloropropene is shown as 1130 °F (an estimated value see source 29 at the end
of Table 1-1). This value is subtracted from the operating temperature of the RTO (1600 °F) to establish
the extent of destruction temperature above the AIT.
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1600-1130 = 470 OF

The difference is then compared to the criteria of Table G-2. The difference of 470 OF is higher than
400 OF but not higher than 475 OF. The assigned destruction DE for this compound in the RTO is 98% as
associated with compounds having AITs of at least 400 OF below the operating temperature. This value is
shown in Table 2-1 of Attachment 2 (compound no. 7).

The DF is calculated using the DE of 98% and Equation G-2 as follows:

DF = 1 _ 98 - 50

l 100)

The DF is shown in Table 2-1 beside the DE value

Next, the boiling point and molecular weight are compared with the criteria from Table G-3 to assign an
adsorption capacity. Trans-1,3-Dichloropropene shows a molecular weight of 111 g/mol and a normal
boiling point of 112 °C. The uppermost row of Table G-3 for which this compound fits is the boiling
range of 100-150 °C and molecular weight of <150. The estimated capacity is 2.0 g/100 g carbon. No
quadratic constants for this compound are provided in the prediction correlation from Yaws 1995,
therefore the assigned capacity is 2.0 g/100 g carbon. This capacity is compared to the criteria from
Table G-4 which shows the corresponding RE of 80%. Equation G-2 applied to this RE gives a DF of 5.
The adsorption RE and DF are shown in Table 3-1.

The final consideration for Trans-1,3-Dichloropropene is the potential for extremely low concentration in
the feed gas to the adsorption process on. behalf of extensive destruction in the RTO. Table 4-1 shows the
assigned DFs for combustion and adsorption (see compound no. 7). Since the oxidizer DF is at least 50,
the adsorption DF is reduced by a factor of 10. The reduced adsorption DF becomes 5/10 or 0.5 but the
minimum DF as defined in Equation is 1.0. The reduced DF for Trans-1,3-Dichloropropene is shown as
1.0 in Table 4-1. This DF will result in a more conservative combined DF since credit is no longer being
taken for removal via adsorption. The combined DF is:

oxidation DF x reduced adsorption DF = combined DF = 50 x 1 = 50 (as shown in Attachment 4,
Table 4-1)

6.2 Ethylene Dibromide

The AIT of Ethylene Dibromide is shown as 1600 OF (an estimated value). According to the cited
physical property source, the compound is considered non-flammable. Given that brominated methanes
and ethanes (commonly classified as halons) are used as fire suppression agents and no other information
was found available, the AIT value was assigned to be 1600 OF. This ensures that no credit for
destruction will be taken in the RTO since the difference between AIT and operating temperature is zero.
Criteria from Table G-2 shows that no credit for destruction is taken unless the operating temperature is at
least 1.0 degree higher than the AIT. The corresponding DE is 0% and so the DF has been assigned as
1.0 in accordance with Equation. The DF is shown in Attachment 2 - Table 2-1 beside the DE value
(compound no. 14).

Next, the boiling point and molecular weight are compared with the criteria from Table G-3 to assign an
adsorption capacity. Ethylene Dibromide shows a molecular weight of -188 g/mol and a normal boiling
point of 131.7 °C. The uppermost row of Table G-3 for which this compound fits is the boiling range of
100-150 °C and molecular weight of at least 150. The corresponding estimated adsorption capacity is
5.0 g/100 g carbon.
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Quadratic constants were found for using the capacity prediction correlation from Yaws 1995. The
constants cited are:

A = 1.4423
B = 0.255
C= -0.0267

The predicted capacity by Equation G-3 is:

log10 Q = A + B log10 y + C[1og,o y1' =1.4423 + 0.2551og,o (0.1) +(- 0.0267)[1og,o (0.1)]z =1.16

Q = 10116 = 14.5 g ads/100 g carbon

This predicted value is higher than the estimated value using the graduated criteria from Table G-3 and so
the estimated adsorption capacity of 5.0 (g /100 g carbon) is selected for this compound.

This capacity is compared to the criteria from Table G-4 which shows the corresponding RE of 90%.
Equation G-2 applied to this RE gives a DF of 10. The adsorption RE and DF are shown in Table 4-1.

The final consideration for Ethylene Dibromide is the potential for extremely low concentration in the
feed gas to the adsorption process on behalf of extensive destruction in the RTO. Since no credit is taken
for combustion of this compound, it does not have a destruction DF of 50 or higher. The combined DF
and adsorption DF are the same for Ethylene Dibromide as shown in Table 4-1.

6.3 1-Heptanol

The AIT of 1-Heptanol is shown as 320 °C (608°F). This is a conservatively estimated value which is
based on a referenced compound and the recognized trend of longer alkane chains associated with lower
AITs (see source 34 at the end of Table 1-2). This value is subtracted from the operating temperature of
the RTO (1600 °F) to establish the extent of combustion temperature above the AIT.

1600-608 = 992 °F

This difference is then compared to the criteria of Table G-2. The difference of 992 °F is higher than the
maximum DE temperature criteria of 650 °F. The assigned destruction DE for this compound in the RTO
is 99.99% as associated with compounds having AITs of at least 650 °F below the operating temperature.
This value is shown in Table 2-2 of Appendix 2 (compound no. 95).

The DF is calculated using the DE of 99.99% and Equation G-2 as follows:

DF = - =10,000
99.99

100

The DF is shown in Table 2-2 beside the DE value

Next, the boiling point and molecular weight are compared with the criteria from Table G-3 to assign an
estimated adsorption capacity. 1-Heptanol shows a molecular weight of 116 g/mol and a normal boiling

point of 176 °C. The uppermost row of Table G-3 for which this compound fits is the boiling range of

>150 °C and molecular weight of <150. The assigned capacity is 10.0 g/100 g carbon. This capacity is
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compared to the criteria from Table G-4 which shows the corresponding RE of 95%. Equation G-2
applied to this RE gives a DF of 20. The adsorption RE and DF are shown in Table 3-2.

The final consideration for 1 -Heptanol is the potential for extremely low concentration in the feed gas to
the adsorption process on behalf of extensive destruction in the RTO. Table 4-2 shows the assigned DFs
for combustion and adsorption (see compound no. 95). Since the oxidizer DF for 1-Heptanol (10,000) is
at least 50, the adsorption DF is reduced by a factor of 10. The reduced adsorption DF becomes 20/10 or
2.0 as shown in Table 4-2.

Each of the compounds from Table 1-1 and 1-2 are assigned DFs by the same methodology as these
example compounds and are shown in Attachments 2, 3, and 4 in their respective tables.

7 Results and Conclusion

Results of this analysis as defined in the objective are shown in Tables 4-1 and 4-2 of Attachment 4.
Without the correct identification of exact species and concentrations of organic contaminants in the PVP
system off gas, a more sophisticated method for estimating adsorption performance cannot be used. For
contaminants which may be present at less than measurable quantities in the adsorber feed gas, the extent
of adsorption capacity may be significantly lower than what would be shown by criteria from Table G-3.
However, at concentrations which may be relevant to environmental emissions estimates (near 0.1 ppmv),
the analysis methodology can be considered conservative with respect to oxidation DFs. For adsorption
DFs, every effort has been made to ensure that the methodology is reasonable and conservative. Pending
the operational confirmation that criteria in Table G-4 is bounding behavior for the organic contaminants,
the methodology for RE can be considered reasonable for contaminant concentrations near 0.1 ppmv.

The reduction of adsorption DF for use in calculating the combined DF of compounds with high DEs has
been implemented to provide additional conservatism. Although the specific adsorption behavior of
contaminants at ultra low concentrations is not known, the cumulative effect of compounds at trace
quantities is negligible in terms of regulatory importance. As such, the assigned adsorption DFs from this
analysis do not present any special requirements for the design of the adsorption system. The adsorption
system can be considered complimentary to the oxidation abatement system as exemplified by Ethylene
Dibromide (Section 6.2).
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24590-WTP-RPT-P"0-03-00$, Rev 0
Integrated Emissions Report For the Hanford

Tank Waste Treatment and Immobilization Ptant

i.. 100-005 "`dtochto8benzene . 19758 06H4C8402 242 0-01 510 950 47

100-21-0 p-Phthaiic eeki 166.13 C81-1604 300 subXmea 0.6 677 1250 81

100-253 1,4-DinibobenXene . 168.11 06144N204 173 173 0.48 450 842 64

100-41-4 eUryibenzene . . . 106.16 C81-110 136:2 0.028 . .. 432 810 1

10042-5 Slyiene .: . 10414 C8H8 145.2 0.032 490 915 22

10061-01-5 ds-1,3-Dt¢hbropropene .110,97 C3H4Ci2 104.3 0_1 600 1132 .27

10081 -024 irans-1,3-01,cribropropene 110-97 C3H4C72 112 :.. 01 1 610 1130 29

101-553 4-Smmophenylphenyiether 24911 012898r0 310.14 0,000001 839 154202 none 4

101-84-8 L7Gphenyiether 17021 C12H100 28.8 498 inaoiubl9 818 1144 5

108-35.4 3-HFptaminc 1i4.19 C7H540 147 043 390 734 47

106-42-3 p-Xyiene (D4methyi tienzene) 108.18 C8H10 138.3 0.02 530 988 1

106-46•7 1,44Ji5htorobanzene 147.01 C8H4C32 5311- 173.4 0.00813 640 1184 47

106-88-7 1,2-Epoxybutane

..

72.12 C4H80 813 6 479 894:2 17

10643-4 HBtyfiened1bromide(Dibromoethaqe) 187.88 C2H48r2 1311 0.41 871 1600 31 1

. 106-97-8 Butan (R-600) 58.123 C4H10 -0.46 0.0061 405 761 .. . 1

106-99-0 1,3•ktutadiehe 64;091 C4H6 . . . -4,4 0.05 449 840:2 .22

.107-0M AcrolaUr 56.08 C3H40 . . . 521 21.25 235 455 1

107-05-1 3-Chbropropshe(Attyiohlo'sde) 76:526 C3H5Ct . . . 44 0.331 : .; 485 905 . 1

107-06-2 1,2-Dfehbro®b7ane (Ethyisne chbNde) (treen 1 98.96 C2H4C72 89,5 0.88 412 773:6 . .. . 1

107-12d3 Fmirmr4in"te 55;079 C3H5N 97.2 decam ses 510 950 7

107-13-1 RnryWnitriie 53.06 C3H3N 77.3 7,45 481 897.8 1

107y" 2-prOpene-"i 58.08 C3H60 97 32 378 712,4 1

107-31-3 Fsxmic scid, methyi ester . . .. . 60.05 C2H402 32 10 465 869 1

107•684 Dibutylichosphate 210.21 C8H19CNSP 100 sl fgh tly .510 950 28 . ..

107-87-9 2•Pentanone 86133 05H100 100 4.3 505 941 1

. ..108-03-2 1-N8ropropane 89.09 C3H7N02 131 1.4 420 788 1

..
108-05-4 vrnyi acetate 88.09 C4H602 72.3 2 427 800.6 1

108-10-1 Hexone(4-#Aeth)42-pentanonearMlt3K} 100.16 C6H120 .. ^ 117.4 1.9 459 858 1

108-20-3 Bfs(isopropyljether 102,18 CBH140 685 0.2 443 829 9

108-38-3 nwXqiene (Dbnethyl benzene) 106.16 C81910 139.f 0.02 530 988 1

108=394 m-Cresoi ... 108.13 C7H81a 202 1 559 1038,2 5

108•87-2 Meth39cyclohexana 98:188 07H14 101 insoiubte 250 482 1

108-88-3 TOlueite 92.13 C7H8 1 10.0 0.053 480 896 1
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Table 1-1 GOPCs

24590-WTP-Ri'iT-PO-03-008, Rev 0
Integrated Emissions Report for theFfanford

Tank Waste Treafimentand Immobilization Plant

e ng

. . .. . . . . poFnt{if normal Compaund
. . . no,of a4o'+e tw8tng wat9r AlT infonnatWn

3$'uGturB eampaund CAS It C4PCs MW .. : formula 0°C} yoint saluBttity AIT AIT soorce . ^- Note

Compound lmol C C 10ornL doll C d t=-.
v

34 108-90-7
.

Chlorabenzene
.

112.56
. .

C6H50

.

130 0 . 05 674 t245 22

35

1•^•^

.108-93-0 Cyebhaxanof 100.16 C6H120 161 3,6 300 572 5

. ^ 1 94 1 lG n36 -08- ohexsnoya e. tJ8.2 C6H90t3 155.$ 5 420 788 1

37 108-95-2 Phenol 9411 C6H60 181,7 8-3 715 1319 21

38 109-66-0 n-Pentane 72,15 C6H12 38:1 0.04 260 50o 1

39
109-9M

^

72,1 C4H80 86 30 321 609.8 1

40 110-12-3 ^2- xanane5Meth 114,19 C7H140 144 0-5 191 376 8

41 110-03-0 2aieptanone 114.19 . .C7W140 .954 043 393 .739 5 .

42 110-54-3 n:HSxene. 86377 C6H14 69 .0:00095 .... 225 437 1

43 .110-623 q•Valeretdehydo 86.13 C511100 103 0.1 260 500 3

44 110-82-7 Cysl0hexan9 84,161 061112 80.7 0,1 245 473 1^

45 11083-8 CYClohexene 82:145 061110 83 0,02 310 590 1

46 110•86-1 Pyridine 791 C5H5N 115,2 migCibfe 482 699-6 1

47. 111-65-9 n-Octane 114<23 C8H18 126 ENti fty 220 428 1

4g 111-76-2 Ettr ne giYcs[ monob^ ntherY^ 118 061-41462 ...171 6 238 .460.4 5
strai9ht '. . 111-84-2 n-NOnane. . . . . .. . .. . .
ahaln C-9 49 . . 128,26. C9H2O 950-8 0.1 1 190 374 1d^ ,

.. . .

117,81-7 81s{2-ethylhaxql}phtttalate(OEHP)

50 390.54 024113804 386.9 0.000034 390 734 5

^ . 117-844 mDioetyl phtbatate

. . . .51 .. . 390.56 C24H38Q4 220 .0.0003 391 735-08 55
^It . . . . . . .. . . .

118-74-1 Hexachlarobsnzens

52 284.8 C606 332 0,00000062 839 1542.02 none 4

53 120-12-7 Ar*thraeene

.. ...

178.22 C14W14 340 0.00000434 538 1000,4 56

54
120-82-1 12^4-Trtohtombenzens

981.48
. . .

C6H3C13 214.4
.

110049 571 1060 50

55
^^.

. .120-83-2 2.4-O^htoropfianot 163,01 C6H4CP70 210 0,45 839 1542.02 none 4.:w

t 56 121-44-8 Trieihylamine 101,19 06111511 68.9 0.02 249 480 5O

57 .121,69-7 qnnethylanYine 121,18 C8H11N 194 1.6 371 699.8 6

58 . .122-394 N,NZiphenytpmina 369:23 C92H19N 52 302 003 634 1173 6.

59 123-1". A-tieptanone 114.19 07H440 144 0.53 460 842 34

80 123-38-6 n-Proplonatdehyde 56.08 C3H60 49 9 . 207 404.8 1
w

81 123-57-3 3-Meth [ 1-hut^la!Y- . .88,15 C6H120 130 5.4 360 662 1
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Table 1-1 COPCs

2459Q-WTP-RPT-Rqd}3-0OBr Rev 0
Integrated Em9ssions Report for the Hanford

Tank Waste Treatment and Immobilization Plant

.

.

5truuCtute

.

no. of
cotnpbund CAS#

.

. . .

COP'Cs tkYV

.

fannula

me n9. .

point (If
abova

0°C)

. .

normal

tib8in9

potnt

wstet

solubilfty AIT AIT
AIT

squres

. . .

Compound
informaiion

Note

Com und vrwl... "C °C ?180mt d C dog P

o'^^ 52 123-86-4 tycatla sczi n-bu ester ..^

. .

.tt6.t6 CBH12Cl2 126.1 . 0.88 :425 :.797 . 1 .^

^ } 63 123.91-1 S;4 Dioxene 88.1 C4H802 101.1 miscible 180 356 1
,{ ^J^

64

.

126-73-8

. .
...

Trfbuly3 phnsphet¢ .

. . . .

.

.. 28832

. .

C72H27pdp

.

..

.

289

. .

.. 0.1 482 899:6 47

128•98-7 2-Meth*2 DCnenitrile (MOHiecty49ritnle) 87.09 C4H5N 90.3 2.8 460 860 1166

7
127-18-4 Perqhlaoeth ne (tetraohbroethyqene) 16585 C2C14 121.1 .0.018 $71 1600 30 1

n^"ISS c ci .
.87w

. .127-195. N,N-Dimethy18Gsnam3de. .-. 87.12 C41-19NC1 166 mPsefbia 490 914 1

68. 125•3T0 2,fi-Bis(fe2-bury9)4-methyiphenok 220.35 C15H240 265 Insoluble 470 878 47

-^^"`^ ^ 129-00-0 P^yrane 26$.24 C18H10 156 404 0.0000013 839 1542:02 none 4

70

'

1321-84-8 Pentaehbmnaphthatene 300.4 C10H3CYS 327 insah,b^ $39 1542.02 none 4:t, ^

71 .1321-85-9 Trkh^maph8iaiene 231.51 C1flH5Cq 304 inselubie 839 1542.G2 none 4

72 132-64-9 DibenzoRtran. 168.19 G12H8O 285 0.1 839 1542.02 none 4

p 9 4 73 1335-87-1 Hexachbnmaphthalene 334.84 C10H2Gi5 343 Insoluble 839 1542.02 none 4i^

74 1335-88-2 TBtrechbronephu4elene 265.95 Ci0 H4 t'4 316 Msaiuble 839 1542.02 none 4

a 75o
` °

1938-36-3 .Polychtainated ttiphanyts (PCBs) .
322

.
012 x+-10 >195 s ht .839

.
154202 none 4&5^

u seeaote5 `^
76- 0 7s Aaet^acuJeih estef ESr acetateN 4 y) ) 88.1 : :.C4H802 771 8 .486 ..908:8 22

77 141-79-7 4-AAefhy33-penten-2-ane 98.18 C8H10O 127 3 .344 65i . 1

Hg 78 142-82-5 n+Peptane

..

100.2 C7H16 98;4 <0A1 223 4334 1
\^"""`II cv\ JH 79 144-62-7 OxaBCacid. . 90:035 C2H204 190 10 760 1400 39.

,

80
e ct 'ca .

155430-5 Vans-1,24Ofcfiforoe5rylane 98.95 C2H2C12 475 0.83 460 860 1 .

^„^,-.^ ^. ^.-...,'^...P

^ j 81

1582-0M TnFtura5n . . . .. . .

` :.

.
..

335.29

. . .

C13H16E3N304

. . . . . .

139 0.01

..

471 880 33

1^ 82 1634-04-4 Methyiffirt^butyiether $8.15 C51-1120 58.2 5.1 435 816 5

^j 83
1538-755 NNrafan . .

.2841
.

C12H7C12N03 180 K0.1
.
839 1542.02 35 4

v^^
1^^ ( 84

189-55-9 D4zenzo[a;7pYrerta
. 302,37

. . .
C2dH14

.
308 404 0,0000013 839

.. .
1542.02 nana 4

.^"-''i'

{'^^(^'`^(W^
85

189-64.0

:

Diberrzo[a;lr1pyrene

. .

302.37 C24H14 308 404 0.0000013 839

.

1542.02 none 4

i
^`C `

^ 88
191-24•2 tlenzo(g,h.i)perylens

276,34 C22H12 500 0.000000028 . 839 1542.02 none 4

87
191-30-0

.. . .

Benzo[a,ijpyrene .
302.37 C24H14 162 404

.
0.0000013 839

.
1542:02 none 4
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24590-VVTP-RPT°PO-03-008, Rev 0
Integrated Emissions Report for the Hanford

Table i-i COPCs Tank Waste Treatment and Immobilization Plant

.. . . . . mm ng. . . ..

. . . ... puint(tf aorrriai C>7mpound

no. of dbt+ve boiling water All informaYan

Structure compound CA$# C{DPCs MW D°C} poipt so[a6Nity AIT AR source Note.

. . . . Compound . ... .. .glynot . . : C. . ..'C 1100roL 8eC d g F

^r^^^. . . . . .

^^^ 192-65-4 Dibenao(a,e^iyrene .: ,

88

.

302.37 C24(i14 241

.. .

svBlfines

.

0.0000013

.

899

.

4542.02

.

none 4

^°••^ 80
193-39-5

.

.. .. ..

Indeno(1,2,3-cd)Pyreno .
. . 276.3A C22H12 162.5 536 O.OtXHi082 839 ^t542.02 none 4

80
206^82-3 Benzo{(}fluotanthene

252.31 0261112 165 350 .0.00000412 839 1642.02 none 4

V..r 1 97
205-99-2 Benur(b)8uorenulene

252:32 C20H12 167 357 0.00000012 639 1542.02 none 4

92^ ^,
.206d4-0

.
Fiuoranthene

.. : . 20226 0161110 110:8 375
..

0.0900266
.
839

.
1542.02 none 4^

0Cc ^3 207-08-9 Benzo(k}tkwranthsne
252:32 C20H12 215:7 480 . 0.000000055 839 1842.02 none 4

94

'- ;

208-96df. AcenaPhthytene
152.21 C12ti8 93.5 265 0.tl00393 839 1542.02 none 4

/ ^ •.^
95

218-01-9. Chrysene
228:28 0181-112 255.8 446 0.00000018 839 1542.02 none 4

+• ^, .. . ^^1 Q^y
96

.2234-13-1 tlciachbronaphfhatene
40313 C10CI8 185 440 7naoWble 839 1542.02 none 4

Y
^

224-42-0 [Sibenzje,jJaaddine . . ., . . .
- -- 97 279:34 0211-11911 216 >346 notfound 839 1642.02 none 4

^ '.ti% ^ 226-388-8 t)ibenzjafijacritline
98 279i34 C21H13N 228 >346 not found 839 1 154102 1 none 4

GiA CI . .

238S-85-5

.

titirez .

..

.
99`-̂^ ^

..
. 548:56 C10CI12 485 m sas

.

N.1 839 1542.02 none 4` Ly^
100

^..
26561-1 3-7

. , . .
TrimeStyl benzene .. . 120.19 C9H12 . 164.7 lnsoluble

.
550 1022 1^

101 26140-80-3 YerPhenyts. .230.31 C18N14 66 ... 337 insolub(e 839 1542.02 . none 4

varrouslsomars 102 27154-33-2 7ricfilorofluwueihane 167_d C2H2C13F 1466 . 03 .871 1600 39 2

c*^^n 103 .287-92-3 Cy¢6opentene 70.134 C5H10 49 ineoWb(e 380 716 1

104

11,
3000-2 Aidrin

364:93 0121-1808 104 146 0.000018 839 1542.02 36

^^ . i05. 319-84-8.. Hexaehbro (ohe^ne tLindanel fllPhaSHC^ 290 C$H6C18 112 288 00002 839 1542.02 none +E

`r see note 6 106 319-85-7 Hexaehlorocyclohexane (tindans) Beta SHC 290.83 C6H8C16 112 . .. 288 0.0005 839 1542,02 none 4&6

6eeltOte6 107 31M8-8 Oetta-8HC
290:65 C8H6CI6 112 288 0:00213 839 154202 ntlne 4&6

108
3697-24-3 5-Meth}4chrysene . ^ .. .

242:32
....

0191114. 171 404 0.0000013 839
.

164Z.02 none 4

o ^
^^`r

t06 3825-26-1 AmmanPum Petliuorooctanoate 431.4 C8H4Pt5tJ02 59 192 not kund 839 1542.03 none 4

110
4170-30-3 2•Butenakfehyde (2-BUdena4) . .

70;091
.. .

C4H64
:

102 18
:.
230

. :
446 16

:. a .
. . . . . . . .

tt 465-73-6. laoddn
° E c 111 . . 98A.01 C12H8C^ 93 304 Insoluble .839 1542A2 none 4

•̂ -^...^: 112^a e ^ 50-00-0. Forma#lehyde:. . 30;03 CH2O . . - -195 55 d34 8^ 1

r^^ ^^ ^^ 118- ^a0-28-3 4;4-DOT 354.48 C14H9C15

.

108:6 260 fl.00tl400097 899 75d2,02 ner1B 4
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24590-W7'p-RPT-P©-{13-1}08, Rev 0
Integrated Emissions Reptsrt for the Hanford

Table 1-1 COM Tank Waste Treatmentand Immobilization Plant

.. .

molting
pofnt(if noimal Compoand

no.of aboue boN3n® water AIT . ::aiformafPon

-.$tCUCtflre Comtwund CA3#! COPCa Mw..: formncla o°C) . point solubitity A3T AIT . . . source NotB.

- Com urtid - fmot °C : '. °C ^ ... 1o0m1 d" C dog R.'

114 5032-B Senzo(a)tytene . 252.3 C20sft2 176.5 .495 0.09000038 839 1542.02 none 4

115 63-70-3 p2SenzC(ah)anthmcene 278.33 C22N14. 266 524 0.00000005 $39 1542.02 none 4

116 .540.59-0 1:2-€tichlotoe#ttylene 95.94 C2H2C12 48 0.5 460 860 21

117 .:.!140-64-1 22.4-TrtmethylpeMane 114.23 C8H18 99.2 insotuble 415 779 1

118 .541-73-1 1,3-piCfiloroberkene 147,01 C6H4Ci2 173 0-4125 640 1184 47

tu 1i9 36-23.5 Carbontetrachloside (R-10) 183.84 CCf4. 781 0.0805 871 1800 8 1

t20 '.:563-80-4 3-fotethyl-2-butanone 86:133 C5Ht0O 94 sP h 452 846A 6

^ ^58-+i83 3=tvtathYicho^nthrene . . . . . . . .
121

'

:.. 268.36 C213116 179 280 0.0000013 839 1542.02 none 4

1^:v^ 122 56-55-3 Bonzo(a)antlvacene 22818 C4BHi2 .. . 159:8 43Z6 010000014 839 154202 none 4

1e3 ::. 57-14=7 1,1-C:methy!hyd^vzina 130.099 C2H8N2 63 aecom ses 249 480.2 t

see note 6 124 5888-9 gamma-0NC (Lindane) 290.83 CSHBC16 112.9 323.4 decomposes 839 1542A2 none 4

125 58-00-2 2,3,4,B-Tetraciikyroybenol 231.9 CBH2CWO 70 150 s ligh tly 839 1542.02 none 4

120 591-78-6 214ex3n9ne . .. 100.16 C8H120 127 1.4 533 891 1

127 5950-7 4-Chtaro:4-methylphenW 142.58 C7H7C40 67 235 0.385 639 1542.02 none 4

128 59-89-2 N-Nitrosomorphotete 116,12 C4H8N202 29 224 10 500 932 40

502-87-9 8-tdttroaeenaphihene.: ..: .
1 129

. . . .
19$21 C12H9Nq2 192 279 0.1 839 1542.02 none 4

:,

130
^

60-29-7 EthyleBwr :.. . 74.12 C4H100 34.0 6.9 t60 320 1.3

i' (̂ );

. . . . . . ...

' 3̂ 803-34-9 Tfipheny^mtne . . . . .

131 . ^ . 24522 C18H35t4 127 347 0.1 839 1542.02 none 4

132 60-34-4 MeUty{hydmzine 46.072 CHBN2... an 0.1 196 384;8 1

133 .80-35-5 Acelamide 89.07 C2H5N0 221 10 480 896 . 15

84-57-1 Dietdr'st
^ . 134 :. .: 38093 C12HSCd6D 176 385 0.00002 839 1542.02 none 4

13g5 621-64-7 AM-Prqpy(n'drosaniine 134.15 CBH14N2O 206 0.9894 275 527 43

38 624-839 Methy]isooyanatq 57:A52 C2H3NO 39 decomposes 535 995 13. .. .

37 827-131 Nitricaopi,ptop}9ester 105.09 C3H7N03 110 insoiubW 420 788 28

^ ^ F m 138 :..62-75•9 N=Nitmso-N.N=d7methytamine

. .

74.1 02HBN20 153 10 ..-.5M1 932 37

-

.

.139 630•20-fi 7.91>2-Tetmotibroethane 187,85 02112C34 130.5 0.1 871 1600 24 1

140 64-17-5 Ethyl alcohat .. . 48:069 C2H80 78:3 10 426 798;8 22

141 64-18-8 Form§c aM 46.03 CI-t202 100.7 miscible 434 8112 1

142 64-19-7 ACetiC ackf 80,052 C21•402 118 me5Cibte 465 869 1

143 6736-1 Me#rytakoho!(Methanot) 32A4 CH40 64.6 miscible 470 878 1

144 67-63-0 2?pmPy[aiurohol(Isopropanol) 60.098 C3H80 82.4 rniscibie . 458 B52.8 1

143c
87-84-1 2-Propsrwne(Aeetoae) 58108 C3N60 562 miscible .485 :869

1
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Table T-t COT'Cs

24590-wrra-RaT-Po-03-008, Rev 0
Integrated Emissions Report for the Hanford

Tank Waste Treatment and Immobilizatian Plant

. .

. .

9tiucture

no, of ..
compound.

. .

.

CAS #

. .
.

.
J COPCs NPN:

.
.

fornruW

e ng. .

pbtnt(tF

aDo+'e

-0°C)

ntirmal
bollln®
polnt

watec
sdlublltty

. ..

AIT

.

AiT
AR

source

.

Compaunb
informatlan

Note

. . . . . . . . Cam untl ' mot °C "C 1180mL d C de F ...,

148Y 67-86-3 Chiarofarm jfi-201 119.39 CHC13 61.7 0.795 i090 1832 8,E,

"' 147 67-72-1 HexachWroetliane 23674 C2ClS 187 subiimes 0.005 $71 160Q none 4

148 684-16-2 HexaHuoroacetane . .. 166.02 C3FSfl -28 (scibtetnacts 671 1600 23 1

. . . . 149 71-23-8 n-Prapyiaicohol. 60:796 C3H80 . 97.2 mtscible 440 824 1

. .. 1^ 71,36-3 n-Butylalcohol 74.1 C4H100 . 117-8 6.32 367 692.6 22

^ )̂ 151 7143-2 Benzena .. . 78.11 06H6. ... 80.1 . 0.18 592 1097.6 22
^^^ p ^9x

152 71-55-6
. . .

tvfothytebbrafarm(1,1.1-Trichiaranihons)
. .

133.42
..

C2H3CI3
.

741 0.1495 537
.

999 9

b

.^

A 153
7z-xaa

. . .
Enar1n

..

380:93

.

0121-180160. 200 245

.

0.009026

.

.839 1542.02 norie 4

154
72-03-5 Methwcyctibr . . .

345:65
.

C161-116Cf302 78 346 0.0001 839 1542.02 none 4

155
72-54-8 4,4-0t7D

324:05 C1dHYOCl4 109 193 0.000016 839 1542,Q2 none 4

,r tt
156

72-55-9 4;4-DDE
319A3 C14MBCW 88,4 1 3765 OAOpOQ013 839 1542A2 none 4

157 .74-83-9 Bramomathana(MethyS bramide) (haian 1001) 94:95 CH38r 3.58 1.5 537 998:6 B.

158. . 74-873 Ch&)ramethane(Methyt ohtonde) (R-40) 50:49 CH3CI . .. -24.2 :. . . 0.533 .862 1223:6 22

159 74-07-5 Brornachtoromethane (habn 1Q11) 129:39 CH28rCI 67.8 0.1 871 1600 24 1

160 74-99-7 AAethylaaetyleire 40:07 C3H4 -23 not faund 340 644 12

161 75-00-3 Chlomemane 64.52 C21-15b1 . .. 12.3 0.574 519 968.2 8

^Cf 162 75-01-4 V(nytchlonde(S-ChbroetBene) 62.5 C21-13Ct -13.9 . .. . 0.11 472 881.6 9

----N 163 75•05-8 Aseton'dn7e .. . 47.05 C2H3N: 81-8 miscible 524 975:2 1.

164
r ci

76-07-0 Acetaldehyde 44A5 C2H40 20.1. miscible 175 347 1r^^ .

165 75Y09-2
. .

Dichiarametbane (Methylene chloride) (R-30)
.

84,94 CH2Ct2 39.8 112

.

682 4223.6 58

15$ 76-12-7 Formamtde . ..

. .

45.04 CH3NO 210 m4scyo9e 500 932 4

3=C="^ . 167 75-15-0 Carbondisulfide 76:14 C52 462 0.12 125 257 1

168 75.21-8 Ethyaeneoxide((?xirana) 44:05 C2H40. .. .. 107 mtsamie 429 8042 1

^y 169 75-27d Broanadlahbmmethane 163:83 CHBr02 90.1 0.674 871 1600 none 3

^ 170 76-34-3 Y:1-BiShiameibane . .. . 98:97 C2H4C^^ 57.3 0.51 456 852.6 1

; O1 171 76w45-4 1,i-6ichbroelh@ne {YhyrKieoe Chkeride} 9E95 02H203 31,7 0.23 457 854.6 9

172 76-434 alkhbro8uoramethane (R-21). 102.92 CHCI2F 9 tnsolubte 552 5026 66. 2

173 75-d5-6 Chloroc3ifluorOmethane (R42) . .86:47 CHCF2 40,8 013 ..532 1170 9 .

174 75.50•3 Tr§m@thYlamtn0 59,11 C3N9N 297 m(seibis 190 374 6

nr a,,'N
No 175 7552-5 Nitromethane 61:04 CH3NO2 101 9.5 418 784.4 1

176 75-55-8 2-1Jieurytaerid-rnta 57,1 C3H7N 66 iniscfbte 490 914 14
F^eY si

177 75-61-6 DtSttarod8iromomethane{freoa12$2-halon12 209':82 C8r2F2 24 0.1 871 1600 9 2

a+ r r'"F 178 75-83-8 Tziftuarobrmmoinethana (R-93B1) 148;41 CBif3 -57.8 0.03 871 1600 9 1
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. .

SttuCtE7Pe

no,of
campouns3

. . .

CAS #

. .

. .
C9PCs W orenula

ma
n...

point{if

a£wvo

0°c)

.

normal

boFiing

point

water
sofuGiHly

.

.1T

. .

AT ....

.

AtT
souree. .

.

Gompaund:..

infonnaiion
..NOtec

. . . . II un0 gtmoi °C _:..°C 1QOml 9 C f3 F . .. .I

T c' r 179 75-85-0 2•Mefhyt-2-propanoi . . 74122 C4H100 822 .mtscYble 478 892,4 5 .1

c ' i$0 75-694 T,ichbrofiuaromethane (Rr11} 137.38 CCqF 23.6 0124 871 1600 8 2
ci

^tr

+

G 1$1 75r71-8 t?kPtloroOipuoromethane (ft-12) 120.92 GGt2F2 -2919 0.03 871 1800 1 2

°
182 75-99-0 2,2-Dich&oragrc,pkaik acid 142,97 C3H4C1202 202 50.2 600 1112 46

a+
°t^ u c 183 76-03-9 Tr3chbroacetis aeid 153.39 C2HC1302 57 196 10 871 1600 5 2

n v $4 7511-9 1;1,1,2-Tefrac7abro-2,2-0®(uoroeUhane (R-1120) 203.83 C2Cl4f2 41 91 0.01 732 1350 26

^^
.^_r 186

.

76-12•0 1,1,22-Tetractitoro-1,2-diAUbroe^ane(R-112) 203.83 G2C61F2 26 93 0.01 .732 1350 25
^ . !(^

t^
^ x

0 r 186 . 76-18•1
. .

1;2,2Trichlat'ti-1,1,2-tri8uoroethane (Freon 113)
.

187.38

.

C2CqF3 47.6 0A2

.

680

..

1258 9

j°^
Ci

187 76-14•2 1:,2-Dlchlero-1.i,2,2-teira8uoraethane{R-114} 170.92 C2Cf2F4 3.8 sl inhitty
..

l 871 1600 9 2^-
i

! ! . c` CY 188 7645-3
.

OhbropentrNllizapethane (R-115) .164,47 C2CtF5 -39.1

:

.insoYUhin

. ..

871 1600 $ .2

!

189
75-44-8 HeptaChkx

37335 C1OH5C17 95 135 8:000018 839 1542.02 none 4

/c+ 190 .78-83-1 2-Medtyocopyl alcvhoi {isobuty) atcohoi) 74.12 C4N100 107.9 9.5 415 779 9

{+_(^ 191.
1

HQ

78•87.+^i t,2-D^hbroRropene 112.99 C3H6C12 98.8 0.27 557 1034 1
C a /\

.. 192 7$-92-2 1-Nlathylpropytafooho4(Z.8uutanop 74:122 C4H100 99,8
..

15
.
di}S 762.8 1

. ;

193 78•93-3 (u%thykethYtketone(PnEK,2-8utanone) 72.1 C4H80 79.6 26.6 516 950.8 2 -.

^ 194 .79-00-5 1.1;2-Trkbbroelhane 133.42 G2H3{23 113.8 OA42 500 932 22

.

2

c' c^ tr 19S . . 79-01,6 7ebhbroeth ne^ .131,4 .C2HCL3 85.7 0.11 .420 788 5

tr ^ 196 79-09-4 Propinnicaaki 74.08 C3H602 1407 37 490 914 18^

107o a
79-10m7 2•PropenWoae&7

72.08 C3H402 12 141,8 10 438 820.4 5`

ci ci 198
\Y

79-20-9 Methylocetate 74.08 C3H602 56.9 24.5 502 935,6 1

)---^ 199
cf

79,34-5
. . . . . .

1,1,2,2-Tetrachtaroetharre 167.86 C2H2Ct4 146.3 0.3 871

.

1600 9 2ei

200
8001-35-2

..
Toxaphene
.. . 414 C1oH9oC18 65 camS 0A00055 $39 1542.02 nrnie 4&7

201
82-68-8

. .. . .....

Penffinhhtonitrobenaene(Fxf,BN)

.

295.36 CBCI5tJ02 144 328 0:000059 839 154102 nona 4

"^°1. ^^ 202 83-32-9 AcenaPhmens 164.21 012H10 95 279 0.(^35 839 1542,02 none 4

^%-;J 203
84-66-2 C3^tlYytph8lalate

222.24 C12H1404 288 Q:09 457 853 5

01
. ^( 204

84-74-2 Dibulytph8t2iate
278_34 Gib}f2204 340 0.0013 402 766 5

205
85-01-8 Phananthreno .

.: .... 17$.22 C14H10 8915
:

340 0.00012 839
.

1542.02 none 4

206 8M84 ButAerezylph(hatate 31139 C19H2004 370 600027 233 451.4. 52

207 86•731 Fluonane 168.22 C13H10 116 295 0.000019 839 1642.02 none 4

208
° t

87-68-3 H6xachorobutOtllene 260:76 04C6 210 0.00032 810 1130 38^ . r a

1,{0.^r-d
209

87-86-5 Penblchtarophand .

..

. .266.34 CSHC156 174 310 .0.0014. .839 1542.02

.

. none 4

Page G1-7



24590-vvrP-RPT-Pa-03-008, Rev 0
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Table 1-1 COPCs TankWaste Treatmee?ttand Iinmobilizafiton Plant

$ttUGtUtB

no.of

compound CAS# CpPCa OhW formu9s

me n®

paint (if

above

0°C]

normal
boiling

poiht

water

sofubiltty AIT AiT

AIT .

source

Compound
..infonnaUon

Note

. . . . ... Compound 7mot ... . "C.. °C: . . ... J140m1. C de f"•. . . .G . . , l̂̂ .
w'

^^-^,^^°1 210
88-08•2

. . . .

2;4,6TdChlorophenol
. :

19748

.. . ..

C61,13Ci3O 69.5

. ..

244.5

.

0.08 839

.

1542,02 none

-

4

211 88-72-2 2-PlHrotatuene 13713 C7H7N02. .. . . 221 0.08 305 $81 44

212 ... 8&7S-t'i 2-1U(trophenol 139.11 CBH8NO3 45.3 214:6 0,21 839 1542,42 none 4

213 88-85•7 2-sec-ButyW,64mtrophenoi(Dinoseb) .. 240.22 C1nH12N205 55.5 >300 0.0062 839 1542.02 none 4
1 »z N-c

Y."^.
°8 214

. 88-89-1 P^rtc said . . . 22811 .
G6H3N307 122 >300

.
1.4

.
300

.
572 none

^, ,^'' 215 91-20-3 Naphtflstene 128.18 C10H8 80.8 218 6.0043^f 568 1054 1¢^ ^'} ^ (

5"-'^.`^- 216 91-22-6 QuinDlu^e 129.16 C9H7N 238 0.01 480 896 5

{^.^ ^ 21T 91•58-7 2-ChioranapNza^ne 162.61 C14M7Ct 59$ 256 0.000674 839 1542.02 none 4

218 92•52-4 1,1'-BIPhenYI. 15421 C12H10 70 255 insatuble 540 1004 550

% 719 92•93-3 4-N8robiphenyl 199.21 C12H9N02 113.8 340 inse6ubla 839 1542.02 none 4

}•....( `^ @ 220 93-72-1 Si1vex(2,4,5-7P) 269.51 C9H7C1303 176 200 0.014 .839 1542.02 . none 4

221 93-76-5 2^;4,5-T. . . 255.48 C8H5C4903 158 m es decomposes 839 1542.42 none 4

222 94-75-7 2 ,4-D and ®sters {184C typed} . 221A4 C8H6CI203 138 164 decom poses 839 1542.02 none 4

. ^^.^ 223 96-13-6 frrdene 11$.16 C9H8 58 ...181-6 6nsotubie 528 979 41

224 . 95-47-6 o-X neY^ 106-16 G8H10 144 0.017 4$5 869 1

225 95-48-7 o-Cresci{2-Methyffshena!} 108.13 C7H80 30.9 191 4.Y 559 1038. 5

}= 226 95•49-8 2-Chbmtotuena . . 126.59 . .C7H7C1 159 sC nt SW 932 37t_^!

L./ 227

^

9550-1 o•Okhbrob®dzsne (1,2•Oichtorobenzene) 147A1 C8H4CI2 180.5 0.0084 840 1184 47

^ 228 95-57-8 2-Chktrophenol 128.56 C6HSCIO 7 17.5.6 2,86 418 779 53'.

^^-Q c 229 95-954
. . .

2;4,5-Trichbrophenel
.

197.46 C6H3C130 68
.

253
.

0.12 839
:

1542.02 none 4

230 ' 96-184 5a2.3-7dahBotepropene 147A3 03H5CI3 156 0.18 . 500 IX32 37

231 98-22A 3-1'enianone . . 86^933 C8H100. 101 41 450 842 1

^ -..^.. 232
96-69-6

...

. .

Bis(3-tert-irutYF4-hydrmxy-8-methyt-pheny)}sulfid
.

.
33854 C221-1300Y2S 154 316 c0.01 . 839

..
1542.02 none

.
4

233 98-51-1 p-tert-ButyitolGene 148.25 C11H18 193 K0.1 610 95(} 47

^ . 234 ..98-82-8 Cumene i2p.i9 C91,112 151 0.405 424 795 1

.235 98-83-9 siphe-Methylsiyrene 118.18 091-110 365.4 <0.1 574 1065:2 42

236 98-86-2 ACettaphenone 120,5 C8H60 19.8 201.7 0,55 571 1459,8 b

237 . 98-953 Nitrobenzene 123.11 051491492 . 5.7 . 210,8 . . . 0.19 482 899:8
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Integrated Emiasiens Report for the HanFord

Tank Waste 1Yeatmentand Immobilization Plant

. . . ;. .. . . . . . . . ng . . . . ... . ....

^ . . ^

^

point (if normal Compound.^^^.
^na.of ^ ^ . . . . . . above . :: boNing watar^. AIT .

I

tnformatbn:
^..StPUCtttro comp0und CAS@ COPCs MW^.- tannula^ 0°C) point sulublifty AIT AIT . ^ ^. soun:e.: Nofe. . .

. . . ^ ... ^ ^ ^ Com ured . ^.: moi . . . . °C.. 'C 1 00mL a C d IF .

iitng pointa were taken fmmChamtkWer(htfp:tteham8ndercamttddgasoftcom} or NIST (httpJlwebbook.nfstgovlchemisvyt) where towest va(ue isnaf found with the

iows compound is non tlemmabie. All shown is repaied as 1500 deg F to ensure that m(nimalcredit Is taken for removal efficiency through thermal axitluer,
rows no AIT infarmaHon andreports negGbte frce hazsrd. AIT shown Is 1604 degFfor some reason as note 1_ . . ... ..
S or Arr information can betound for this compound. Due to Its single carbonand 3 halogen stnrctuw, it wilftie treated sim9arta chtbroform.: .''..
ids with normal boiling points abovs200,contain ardmaflc rings. antlcontain numerous hakYgen substitutions are treatedas PC8 4tterms ofAIT• in cases whersno
tion could be found - an AlTof 1862 will be used in this;:ase in accordance withTSCA guidmnesfor destruction of PCBsof2192 deg F, 2see ms time, and 3°!0
ncombustionproducis(mPslsabackcalcuiatedAlTfromtheefficiencypredkdedtntahte3-2oflewandowskP-OesignonThennalOxktationSystems. ThiawiNba ',.
n halogenated napihalenic compounds as well m ordarto be conseiva6ve (pyrene;Partena etc): . . . ... I
shown3si-i-biphenyl,3,3'.d,d`-tetrachbro(CAS#3259&28-3)andis shownunderthageneraicontextofPC8stopresentatypicatstructureforchbra+e.

son the busheenyl strueture. Numerous aadatlons of chlorine substituttons exisf wAhthe broadnrouo of PCBSihowever wlttiln this cak:utation, the treatment af PCBs

All Sources

and safety
deg C.

aNS4S-i3C1GC'rases (hitpJtwtw;vngas:comtpdflg32:pdf) . . .. .

9 MSDS - MATHESON TR6GAS. 3NC;http:tiw,vw.matheson-2dges:cooUmathportaVmsdsl}

10 es6mated fmmE.anges Handbook of chemistry for 11,7•dich4braettsylene -(570 dog C) Instead of cis-1,2-

dichtaroethvlene -(aHftdeg C) . . ..
ifAlTisestimateilbycomparis6rnwitlfthefollowtnpsompounds: (see suucturestotfiea€it«t)

2,metfryi propane - 462 dog C (source #1)
2-melhyt butane - 420 deg C (source 3t9) '-

2-n1tro ene-428de £(source#11)rop g .p
tiinteCtylamine-900degC(source#1) 2-methytpropane

2-inefhytbutanp
methaerylonlfritg

diefiytamine•312degC(source#'f) 2-nitroRropane
acrybnb#Ie-461degC(source#i)

tsopropyiam7ne-k02dagIC (source #1)

d&methytarrine isapropyfamine acryk2nihile
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poSnt (ff normal Compound
no, of

I
above botling water

.. .
AIT informatbn

Stru4tut&. compound CAS# COPCs ^ ..^

^

kMFl foemula. VC) point solubility ... AT AT source Nate^.:.

^ . . . . . . . Com u»d . . : ' tmof °C "C . . ^ ^. l9tlOmL^ d C dog F . .. ^ .

12A1T ts estimated by comparison with the foibwing compounds: (see strn+cKureeto the right)

^ . .. . . acefylene• 305 deg C (source 1111) p . ^. . ;^\ ^( . . . .
..propene-48o deg C(source:#.1 ) N/ 1N ...^....

ethytene-490degC(soun:etd1) acetylene .. . . propane
ethylene metttytaoetylene

13 tlniveraityofAliron }iazanious Chemical Databasa(htfp:llulLchemist`v.uakron.eduterdll
14 A!T is estimated by mmparlson with the following compounds: ( see structures to theright)

pyrtoikifne - 345 deg C (source: BASFMSDS (ht4p^thwnv.basf.comkwsinesges7chamfcais/pdfgtpymiine.pdt)

. . . . .#etmhydrofumn-321degG(source#1) . H

cpropyleneaxide-449degC (source3f1) ^ ^o

xN

.r"ti

(1_J)

/ "^,.

^1..._....11

2-Meihytaziddine prcpytene oxSde pyrroiklino tetmhydtofuran

15 AET is estimated by comparison wttfithe foUowinp compounds: (see structures

. . .

to therigtit)

. . .athylamhe - 385 deg C (soutce: #1)
^

^ ° . . .
propene - 450deg C (source # 1 ) 3,

^

^. . acetone_465degC (souncek1) . .. ^ . .. "w= . .

dtrnethytacetamide -490degG{source#S) dimeth}M1acetamide mettrylisopropyl acetamide

rriethytisopro{iyiketone-452degC(souroe#8) ketone

. . . . . . . . . ^ . . ,^''`^^""' . /"-^-."`. . . .

. . . . . . aceflone etitylamine propane . . . .

15AIT is esdmated by eompadson with the fo7towing compounds: (see structums to the right)

butana3-23QdegC(source#1)
butane - 408 de8 C (source #1 )
2-butene - 324 deg C (source #a ).. . . . . . . . . .

. .. . : . . 2-butenal butenai 2-butene butane . .

17 AITls esttmatedfrom ethylene oxide(d2B ctag C) andpropytene ouide (449 dsgC) (CAS#s 75-21-6 and 75-66-9 from AIT source #1 )

18AITisestimatedfromformlcacirf(434 degC) andacetfcaold(465degC) CAS#'s64-18-Band84=19-7 frdrArfsouroe#1
19ATIsestintated#ycomperisonwithihefolbwingcotnpounds:(seestructutestothatight) -

frlmeth}4 amina - 249 deg C (source #1) . . . . . ,,-^^v„--
535 dthyl t t - C #1

..^ . . .
socyane (saurceme e . eg )

^

2-nitrapropane - 428 deg C (source #1)
d(methyihydmzvie-249dagG(source#1) dimethyl- n-mathyt-n- trimethyi

nitsosoamine 4myinitrosoamine amino

b^

mettryl isocYenate 4-nhnr propane
dimethyl
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Integrated Emissions Report €or the Hanford

Tank Waste TreatmenCand Plant

^ ^g
^

=

pa€nt{if normat CornpoundJ I
abova boiting watar A!T mfarmation

Structur'
compaund CAS# COPCS^ .. . . . .

MW

fomwla 0"C) point eotgtfitEty ^:. AIY AIT soutce Note

^ ^ . . .^ . . Comound °C ..."C j..NOOmL 1 tl"C d-.,.F^. . . . . .

20elume chemica( t"tSDS (ttttp)lmsds.pdc:comekedulmsdstsai+msdsttUfl4271q288.htm1Y . . . .
21 oceupationaisafeiyandhealth9uideXnetorphenot(http:tAaw,v:osha-sic.govtSLTCiheaNhgukleilnesfphenoit? . - :. . . . . ..
22 "Cpt3mfzed Design and Opera" Parameters forMinimhhtg Emissions During VOC Thermal Ozidatktn", Edward Donley and David Lewandawski. &BttiAnnuat Meeting of Ar & Waste Mgmt Assoc., 1995
23 MSDS from P& M Scientific industrmfAssoe (httPJRwtw.Huorine.ru/productaftnsdstothers/hexat&ioroacetone_msds.Mmi) . . ..
241niernationaiChemfcatsafetycanis(httpJihazard.comtmsdslmflsardslFSthtmt)^ . . . .. . . . . . . . . . .
25 AIT is estimated from 1,1,2-tricntoro-1,2,2::hifluaroatt5aar3 (see structures to below)

clca e^ . .

. 1 1,2:triehk'ro-1,2.2-hlfluotoaetharre - 68D deg C c' c r c^ ct . .
f 1,1,2•tetrachfoco-2.2-difluoroethane - 732 deg C
1,1.2,2-tekachbro-1 ,2-dNluaroethane-732degC

°i C1 cl ¢i a 1,1,2,-trichbro-1,2,2-filtuoroathane . . ..
. . . . . 1.1,1,2-tetrachktro-2;2-1,12,2-tetractitoro-1,2-

. . . . . . difluoroeihaae
difluoroeEhane

26 R9SDSfmmG?zyChem{htm;thusw^:gxychem,comlprbductsPmsds7il17823.pdf) . . . .. .
27 estimatedfrom 1,2-dtchk7ropmpane (AIT is 697 deg C from source 1) . . . . . .. . ^ . ... .
28estima3edfrom1-nitropropgqe(AIT{s420 degCfromsourc® 1)..
29 AIT is estimated from 1,2 dichbroproppne (saestructuzes to below)

1,24shkiroethane-412degC.:: . .. . ..... . . . .
1.2-ftRlaroe"ne-460degG. . . . . . . . .. .
9,2-ttichloroproPana-657depC. c, . . . . . . .

1,2-dichioroethane
f,2-tfichioroethyisne 12-diahioropropana 1.3-dichloPopropena.

30 Haf BrothersGhemical Co. M$DS (ht#plthlt(bmthers.dortNmsdatperchb%htm
31 C}CCUPATIONAt. SAPETI'1SPID HEALTH GUIDELINE FOR ETHYLENE i816ROMiDE (http:tAwmoBhe-stC,5tev7SLTCth eatttiguktelines(etbyleried'6uomidetrecopnitk+n.htmi#heatthhazard)
32 ACCUPA170NAL SAFETY AND HEALTH GUiDELINEPOR HEPTACHLOR{hihl:Ihvww,osha-sk:pov7SLi'CmeatthgukteAnesthaptadrk>rf) . ..
33 Aibauph, INC: MSD$ (http'I,Wiww.pdmB.ite49daUmp43E66i:pdff. . . . . . . . . .
34A(TestPmatedfrom2-heptanorte-393dagC{so4rce#5}

35:No All lnfonmti0n was found available. 8eoause thi&moiocule has mu@kf§e utssaWratedbonds and chlorine attachinents, its AIT Is esGmatzoai 1542 deg F. This temperature Its the pred-ictiqntabth by
backsaiculaHaiawhenusingTSCA9uideViisesonkicinerationofPC6satminimumtempe{aturesof2192degfforachieving99,99°,6Gestruetion.

. .. . . . 36 A!T is estimated by oomparison with tetrachiomethanesfrom akxtve4CA5#'s830-20-0 and 79-34-5) ..^ .. . ... . . . ... . .. . . . . .
37ATisConset4actveiyestimaFedat500degCs»taeMB[7ShasnostatedAtTbutusasNFPAf&eratmgof2-cpmpouncfistherefomassumedflammable atareasonablaAlT

38AITksestGnatedfrpmid-Nitioso-N.N4methylam3ne(CASO$2+75•9) .. .. . . . . . . .
39Compoundis showatoodecompose athightemperatnres. All Is estimated at 1400 deg F to be eonserrative. . .. . .
a0CompoundisconservativetyestimatedtotiaveAiTofiessthanb00degCbasetl#nitslackofhalogensanddouble hpnds{msonancesiatrlikedstruchlre}
41ATiseatimatedbyNapthalene(seestmcwresbeiow)

indane naphthalene

42 AM$ M5DS (hhpJJwmv:kpb.co.kdenglproduoumsds_AAAS:titm}
43ChemicalLand25.eomPfiysandChemptoperhes{httpYtvmv!;ohamic:akantYll-comfarokorhif6ndustriaichemior9anir17)IPROPYCAMINE.htm}
44 Physcaiaiad?fieoretieakChemistry Laboratory-CxfordUnWersAy(htqi:tdphyschem.ox.aC.uktMSD57j
45 AITls conservatively estimated at 1600 dag F byaompanson to Phenol with add'N6nat chk,tirie sittistititbns
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Table 1-1 COPCs

46AIT is conservatfvety estimated from Transe1,3-dcchlompropene (61

24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Report for the Hanford

Tank Waste Treatment and Immobilization Plant

e ng ^, .. . . . .
oN7t(if normai ^ . ^ Cpmpounii
Dova boiling water... A1T ktfarmation
"C) point solubtlity^. AIT AIT source....: Nota

on. . ae.. : .. ».^nn...^. .. : a.... n eas. t: ^ . . .

or byNnk at (http:/lwywv-woc: sci.kun.nPcgi-bwvie+Ytxylenol)

40V46updWnaiSaierydnU13d51Ri yulUtlwFm. {iuµ,atwwrr:u>nif-arc..yvuza^^u3eanaiu.yuwnauna/ . . . .

49 Na AIT infomtation was found available-AITis coosarvativetp estimated af1600 deg F sincecompound has mulKplg hatogen substftutiens

50NSDS-BaxferHealtlscate8urdkk&JacksonDN. (ht(pXAwm-woc:sbtkun.nVCgNbirWk:w?rrytenol) .. .

53ta3D5-Amoco(htWjt¢rhvi-woc.sd.kvnXiVOgi-bintv7aw?Xytenol) .. .. . . .
52MSDSfromNPBchemicalfepositary(htYp:ttntp-supperk.niehs.hih.govtntp_reportsrntp chem_h&sfhlpWchem8ttatllan85-68-7.tx)

53Anlgastanataqimm4-Cr{tOmpnenaumicnteimteamsourceo

54 AIT ts estimatod from 1•chloio-4•nlbobeitiene (CAS#1tl0-06-5)

58MSD5-NTPchemica9repository(http:/1157,98.10.1351NTp RepnrtslNTP_Chem_N&SiNTP CbemltRedtan117-84-0.IXt)

66Chemicai Prdperlies Handtiook, G. L. Yaws, 1999HkGraw-HNI Pub?ishing

57 estimated from the foltowingsources aadstructural comparison:

Sources: . . . . .. . . .
`1,5 difluoro®tf2ane AT of $49 deg F- from Dupont chemical MSDS (bttg1/wwv,dupont.apmimsds140_37 3027fr.hun)

'd'rffuorqmetthanaAlTof986degF-fromMationalfndustrialChemtcaLeNatfflcationandassessmentSchameReport(http:ifwaw.n^nas.g«ov.au'publfcatmnafCARlnewPNAiNAI

' NbAiT farflouromothana couk#be fountl - howevet,tFie NFPA flammability ratingfor this compound is 4 andttisAiT is assumed to be much lessthan dinuoromethane.

1,2 dkhtommathane All of1186 deg F is Wed above . . . . . . . .

'chbrometleana AIT of 1224deg F is Iistetlabove

'1;2dlChWraethane AIT of 774 deg F is 8sted above
1,1 dichtomsthana AlTaf 853 deg F istrom LangesHandbook(Source 1fmYn akiove)

1,43 tr9chldropropane Allof 580 deg F-from NTPchemirzt repository f±tSDS (htip:l/ntp-senrecniehs.nih.gov/htdocsiChem_H&S/NTP_Chem9lRadlan96-18-0.htmi)

'bromomethaneAlTof988:9degFis Vstedabave . . . .

f:stimation . . . . . . . . . .

e e. s

ff^'^'n
_.H e../'^^6{ .

r/"^'"-r
9{^tlt

. I^
:--

rhtormethane bromomatfiane ditkioromethana 1,2 Ifibromo®thane 1.2 dichtoroethane 1.1 dichbroethane 11 dfiuoroethane
A1T=1224 deg F AtT=S98.8 dog F A1T=1198 de9 F Estimated A1T=1100^yV4 do0 F AK€=853 deg F AIT=8A9 deg F.. . #NOmmethane ddchWroreiathatte . . .

AITc<1198 deg F A3T=1 139 deg F

58 UntversftyofAkron-ChemkaiDatabaso:(hNp:tluV.chemigtry:uaxmn.eduterad!}. . , . .

GI^Ct

1,2,3 "'tf,evvv h°°ioropVVVinpana . . .
Estimated AtT=1000 deg F
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24590-WTP-RPT-Pt1-03-008, Rev 0
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fiabie 1-2 Compounds detected >{D.1 ppmv Tank Waste Treatment and Immobilization Plant

NRPA.

. . . . . . .
pfiy"

.. ' tlnmmeti

StPucture no of . . . Motftu lgT meM norafai {watarj
prop

AiT etty

..^a mt4»wnd»adian c+: rAVn^tMff .. CMmrc®7Nsme YJel9ht G"mkaiid tGnhula Dt 6oim0 ... sWubifitYr scuru aYP SwrGe reiln. . somments

: . .
UNiifi..:

. :
4C,. C 198mt. aC: .. . .. .. . .

.. "iacistare
f pvmfiDxsne beraRtdth 25 541- 9 Ht803SAA 1 34 senbiYtva" 1 400 5

}
` . .rmHwan9 :29d.8 558.874 GeH2604314 .. 171 17 "frrsWUbk' A 42 2 fwrd»r^wx7ws ranwNmixnna^n

i:nme . . 3 etrametli "bxane 1946 SlO004)6 C4Htd Y1 13 "Molubw 2 . re^,evte^»wtsr'g

g^^. ^ , 4 BemxenesNforoam{tle Nb> 219 3 8822-84 2 Ct01f}8N02S 314 lnsNubis* 2 54 t

8 20H)^Faarrone , ra3 dkneNi - 134 1 574567-1 C0H1602 "31 8 G2 . . .

8 Ki0 3-di 107,2 108i7-4 C7H9N 1 59 5 4 3

. .
^

7 fumf^ tetmh 72 t }09-99-9 C8H80 06 N 1 1 321 Ya . . .

8 Furo" 68.} lt0-06- N4; -858 . 31A <Qt t -VO 42

9 py6dine 110-86-t f2'iH94 41.8 115 °mtStlBiB" 1 482 1
1a {"'y p

' j

.. 19 f mn . 64h rtr 70.t 170& 8- C4 O 4 50
y^ ^^^JJJ0 }i 2H io-2-rne 4e[ rah 5,&di 1263 24405,96S C7H4202 1 3' i

12 80-7 289-962 C4H4N2 20 1 23 ! 4 'IY

1 3 Ta?1 r9 9q. 1 29p-37-4 C4H4N2 52 . ttr ! i 55

14 m 2.me8tRw 821 534-22-6 CO5H -88.7 . <9.1 i 450 t

15

-
Oximne, oftno. 70.1 930-22-3 H06 -857 67 t-5 4 14

18 2 (3H)-FUfwKm Q trna buw 851 0648A CdH602 43 205 10 4 3

. 17 a-P - iM tlMXtAtB 166, 1 3457-94- C3k18Nd06 4 keiw. o . b. ^

18 Y7-& ecGN d'mttrsfe 180.9 3d6F97-8 C4HAN246 12 1 57 4 Pteau^ca4a ^cuqd^win

19 Nit^ ® " estw 103.1 644-16-1 CIH9#10'd 4

20 NiEroI* MeMV e9t8r 61A 4-91-9 CA3N 84-6

A7a^ 21 NiGk: ad6. eth ester 91.1 825-58-t C2NetV03 4. "Aetwn e .
.n . .

22
,

8u! Ms '1-nHrtr 1031

.:

82id75.t

.

C4H 2 -8t 153

.,

' h1 450 4

23 NtttkaGiG 8f£et 1051 927•134 C3H7N03 -i 19 "lnsokbte" 7 17 9 aac'ercexA'o'

24 Methsn8inine N^nrtms ando 74a 62:75-9 C2N6N20 Y53 606 17

. .

25 NMC RCfe hUt "tw t i9 i 82$.45-0 C4H9N69 t

26 Pwrol idime dt.t 123-75-7 C4NM -81 07 5 4 60 6

^t 7 MftajEft N• 7 9 0, 2 22431-0" . 13N 1 30 9 S°' 76 we^ ^

28 2- it$hene ' 86 , 1 0l 0 5tr f!AH7NO 24 II t 4 50 t .. ... .

. .29 AtNhenumate, N NKWn 6ai 7550-3 C3N9N -11. 2. rte3cMO 1 190 1

30 9nenMk 65.1 107u12-5 C3M9N "kYi 9 310 51 17

... ...

r edmtl^oerv.kdan

31 8pianaqllp 69.1 t0¢74-9 04h17N -11 11 s k 7 46 1

32 P®rqanenNYie.... 834 1 tt'-59-8 C5HA4! .98 13 :... D 1-0.5 . .. 1 47 Y':

st<niYzrtoabove 83 OCtanemese . . . 128.2 fts.t2-9 C8t{78N 4 ...f 1 4

..

.. .Y

..

.

.

. .

34 NatatrenNMa 1392 2243-27-8 C9H17N -3 224 1 44 t

sarlilartoa6owa 35 t9exaoeniht6e 972 628-73-8 C6t491N .00 i82 47 i

53miizrtd atume 36 H >ano8re& 11i.2 829468-3 C7ii13N -6 f 4 t

37 ACeWnd[Ne 41.1 75A5-B CV43N 48 81 mfsdble i Y24 1

^'. 9utmp%csdd,buC ^'Xdr 144,2 40&2#<T CEN1802 A2 '^ t6B i 2Y5

..

. .

^ Febanecnndeacid,1-met6 t estcr 2705 110-27A C171i2702.. 309 P. 4tR? 2t ai9trn2vdfan mxeaccxixanl?

46 ButanedkdcsdM dtefh sater 174.2 123-28-1 COH9404 s24 217 1 360 24 tw^z.^.e,^, : . . .. .- . .. . .

41 ACCftabi} but e5tFr 1162 123-8@3 C6Ht202 -108 t20 968 } 425

..n...9.... - . . 12 . HC^M1W 4ster.. 28&3 128-73A... Ci2@704P. -80 280 01 1 482 17
aW

t
.. ..... ... :. . . .. . . . . . .^

.^t 43 Acetfcscklslh aster 96.Y 11148.6 C4MH02 -83 77:1 8 } 482 A7
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Table 1-2 Compounds detected > 0.1 ppmv "1`ank Waste Treatment and Zmmob[iization Piant

''. ^

.

^.

.. .

9tritCtteraot.avs

.

Ao:af
cmrW^+nd%

.

ChfikaftJame

.

Mckeula
1`ist fit

.

Clmmiaii id

.

. .

toerstVla

meNi
o

. .

rrormat
b91 11 pi

.

.
ivrsien

sniebi '

...

^. phps

^srop

sprSd

NFPA

7lammeb

tity

m8ag

^ ^ .

dammatttif

.

UNt$ -Q °C 904m3

44 FonPoCaGd 2 1 ^(ss &6.t 7838^fl-9 fAH8Q2 03 8

J48 P nCk&Gd eet^ 730.2 59Q41-2 C7Htd02 -73 td5 4 427 1

48 AcmcaCd 2 nvIftter OR.1 641-67-7 C5N802 1p "fl 1

182.1 602•04-7 C5HtOtl2 -40 ib7 'si 1

ly^^. .
'

48 t ^ ^8enzanatltea ^ ic acitl dieth ester 224.2 84-66-2 C12H1404 -3 29B 0.0886 i rAO 2
. ... «,^^.r+..^".^......r-..-l^.

49 Pentedecrosv.cactd ^^. 2,12,4 t0iY244-2 C45tI3602 52 S39 1 400 27

^60 Butardcac7tl 88.1 107-92-8 C4N802 -7;9 183.5 soluble I daD i .

51 9-HBxadecenyCacitl 254.4 2001Q9,4 Cti#13002 360 7 400 27 ^

. . . .

bo psmat'n+doabvrcesale<m^ca.if

aimllartqpcntedecd/wicacid 52 Tet enOkacid 2284 4-63-8 14 80% 933 320 : 8 400 27

simBar to Paniadecamuc acid 53 H tmic aod 57•. 0.3 C18H32 :. 82 380 S 4W 27h t

a^ . .. 54 Aceticacltl 601 Bn-IPJ 9CZ i8: it8 misq6l¢ 5 465 1

58

.

2-HeKarsone 4- 114.2
.

165-42-0

.

C714140 140 5 457 28

. .

56 9- rarmnu iad2
io9-3^

0THi40 747 5 390 t7

57 0-0CBrtorte 128.2 105963 081,1i60 166 525 20

58 2-Pentassone 86.1 107+87-9 CBH100 -77 102 5 6M I i

1 ^ 59 2-penisr,one.4-me d- MOK 1001 168-t0-t C6>120 -80 117.4 t 457 73

60 2-H6 rWe 1142 1164s0 C7H140 -39 t50 5 533 13

. . ^ 81 2-0cl2ndie 1282 141-13-7 C814180 -21 ... 173 : . _... 5 U5 28
. •.-.-``-°^'^.../...,.+"

. . 62
.. . . .

2-tMdeCa(rme 170.5
. -.

ti2•42-9
^ ^....
Ci1HT20

. .

17 229 5

..

.
494 : 27

. .

^ . : . . . ^'~•Y^•"`^ 83 4.H® . . . 114.2 123-19-3 7H14 -33 1" ^ ^ 5 333 28

Cis3-keiowsa. 64 3-'TtideCZnme 1984 1534-26-5 13H26O St 283 ^^ 5' 400 27 bo p<esamamie-2uuecawa ..::

C1244erone . . 65 S-Dadeea,Mme 184.3 1534-27-0 C12H240 20 250 55 400 27 ed =amassa za^ ,.. . ... ,. .

66 Imsei^^a.5-rne0s -& i-meth h ^ 1522 15932-80-8 CT6Hi80 <29^^ 224 . ^ ... 8 5Q0 29 . . °ti

- CY2^8-ke2Un9^^ ^F ^ ^^ 67 6-TdtledfnOne 1984 22036-12-8 C13H260 283 ^-^ 8' 400 ^.. ^. 27 SaaMCtsmoatedlrm+2-e+dezenne " aropral6 .. . ^

^ . ^ G173^ksProro ° . 68 3-Urstlf.carttase 470.3 2218-87.7 11tH220 12 2?7 . . .^ 5 d 2 . . . . ^^. .

. Cii-S-kekane-2-meth7 .. 89 6-Usidecenase 2-nu4h - 184. 5083941218 (:1211240 210 .^ ...^ 7 400 27

.

^

Z-Butanme, 3-me1- 861 583^80-4 C5H100 -93 94 5 5tl0 30

71 3 N arnuse 1002 589J9-8 6Hi20 -556 12S 533 . 28 ^ ^ ^ ..

p h ^ 72 4-Ocfamns 1292 58&63-& C6Ht80 89 6 62B 28

.

73 2-He>an4ne 591:76-6 C8Wt20 -57 127 5 533 . . . 23 . . .. .. ^. . .

C73-2-AelAne 74 2-78tlecanorre 693-08-8 C1314260 255 5 400 27

t4+S^kCHin& 75 S-7®frss98fiannA&^^ 212A 629=23-2 C14if28Q 263 ^ ^ . 5` 400 Z . bcr3qp4emr.MSdbY2b^v'aac.nuro .4

^ 76 2-A rtqne

N

67-84.1 CfHB0 195 .. ^: 50 . . ^ 6 465 ^ . 1 . ..

^ v.v"^..-'

... ..

77
.

3.tieneo-2 745-97-8 CSHi^ 1ao 556 ZS
. . .

78 2.BWanma -88 $0 25.8 Bi6 t

79 3-BffeM.2:mte 78 84-4 04HBC 82 8 850 ^. .. N

80 2•Nenaruftie 142.7 821-55^8 C9H790 -67 105 ^ . 5 500 32

81 ar^se 5^mei 2<f^met etYs^ 1521 8382-7 C10H180 <25 224 8 54P 29
. .^.. -.,.'".. r .

82

...
3-NMendsB 142.2

. ,
92&7BA

.

G9hE180

.

•8 188 1

.

PA:} 32

83 2-}t lamne 6^mstti - 7282 925-68-7 G6H1&C} 165 . . ^ 8 $26 28

84 Elha e't- A..^ .2 66-86-2 CBH60 ^ 19.8 2D3,7 . 4.55 1 671 I
°d t.J f^^go

0 P 8&1 ti. ^"I CSkN04 44.9 163 : ^. 0:1 7 222 23

88 Heatanal 4142 91t71-7 C711140 ,43 153 r0t i ^ 300 ^ 3 ^ .

87 .:. . anai . 56.4 123-88 6 C2H6 -87 4$

. . .
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Table 1-2 Comprsunds deteeted > 0.1 ppmv Tank Waste Treatment and Immobiliaatian Plarst

$#tUGtUi® .. ^ - s^rnacMhcw . .
.^..wumrexaeros^a,eroserire

^
nO.Of^

^comGan^s tvemitaiNanie
M0c64Yt9

Wei t

.

Ciramicaikd armufa
fnRFti

n
nOttm!.

boiIM
(Wat@r)

^.:ac17X•

.. Pf?Ys
tXpP

source

.

A!'f
4U7

€ource

NPPA .

lbmmab

111T(

eatin ^. tummants

. . . . UNIT3^ l69m1

66 a . 72.1 123-72-8 04H60 -96 16 230 -^. t . . . . ..

89 00tziiel 1 . 12413p C8H160 .12 171 3w ^.^ 33 ^. . . .

90 Nmanat 142.2 124-19-e C9H18O 63 191 0 1 93

91 00anaF^^-3-me 114.2 19269-284 i4O 143 8 29:7 ^ ... 33

92 aiat 500.2 89-25-1 CCH120 -68 131 ^- .. i 34Q ^.. 33 .. .

93 AcePdM #4.i 7507-9 C2H80 -124 201 nagpp4e 4 178 / ^

^ Bd I-Kpww4 2-ech 130.2 104-763 CeH18O -76 183 0.1 1 309 34

. . . .

. . •^ . .. - 95 1 teilU 118:2 f 9l-70-6 C7H160^ -38 RB 1 .... M ^. . 38

aaaN-aka,a . . . . 96 t-OCta+iecarai 27o. 112- a CI M-INO '...at 336 1 300 34 . . .

91 2-8uI3nN 74.1 14898-79-4 4H180 -114 1^ f 406 .^. 1

98 Elh8ed2 tei 258.6 2136-i9-1 66M94 2 253 7 300 34 Ne»mASd ttrrlaeme

G16 rwrmtd akWiq 99

.. .

1-h4axatlttcamN 242.4 a6863-82d 181i34 ^.. ^^ 9 3(4 ^. ^

[E
300 3d

7 I Ctflf180 M 30b 34 !e.uaa+mdolbr^

101 1 2 edid 781 67-656 0314802 59 187.8 >10 1 371 .^. 1

102 3081e042-01 721 598.32-3 04#480 98 i 459 36

^^.h 103 -peAYSitN 6732,29«7 120 50 ' 118 i ^ 1.. ¢. .

1b4 3-H ^i-d 72.1 627-27-0

.

C4H80

. .

1 460 : 36 ^- . . .

105 EthSmHt^

P

6d-175 C2HBC7 -114 783 m^c+bie 1 423 1

1C6 hd d . . . . 67^1 Cii40 -96 64.8 m^1a f

107 2-P rot 6'/-G3" 48,6 82.4 tr4sdhte 1 399 23

. . ^ - 108 1-Pr - ^r . . ^ 60-i 71.23.8 C3H80 .128 97.2 m te ^... : 1 440 1 ^ .

^ ` ^• . . ^ 100 2 rW.2qrve8r . . . . 71.1 7565-0 GHiOb 26.6 822 inisabie 1 480 1

" .. !19 7222-fte#3... 882 7584-3 0SH120 50 113 1 48Q . ^ ^

411 2-$u69 3 88.2 7385+t C5H426 -12 192 1 437 1

d 112 2-6utaruA :. . ^ ^ . .. 741 78•92-2 GN100 -118 99.5

..

16

.

1 406 1

. .. . . .

m

113 9,3-8uta+/l^, i,t,?,$ 4;4-hexaehimo- : .8 87^88-3 !8 -21 210 0.00032 t 610 1

114 mnal 8&4 96-$1-3 C511100 -19 139 81 htl 1 350 ^ .. 37

^^ . . 145 1 e, 2.fluom 60.1 119a-80d C5H6F -24 8 860 35

116 EMI9 ietmdtlbti5 1868 12 q84 G'ItRi -223 121.1 06i5 1 871 40 9

. .
a

4^'^A+.wmw-, ^
N

u a
117 Ettler.e i2x8ehWr# 98.9 18&832 H2C`A2 -8R5 80 ^..A88 1 480 38

1]S Liheft ±I 1-^tllMrv}1-(XtbPo- veohldfi 1176 4717-00-$ C2H3Ci2P -104 32 0:17 6 86i1 42 0 (nsem ^Ma.rakiwmM1lGDSf

t79 MeihaM tefrechbeo- 153.8 56-23,6 CC14 -22:9 78.7 .0.0806 1 4P9 +€1 3 r ^a.^

128 MdeNe^ cMpp- a46 80 5 74J47-3 CNaGd -97 -24 2 8.6825 1 882 .. .. 40 . ..

@lrienrr tlirao- 0.0 %{}2.5 CZj..:P .181 -72 in$duble. 6 386 42

ot ^ ^. 122 MeH+Bne: aSClMOro- 84 . 9 76-00-2 02G92 -9&7 39:8 45J 8 662 42
r`f.c^ .

^

.
123 61etlvank 2ir141adlNwro- ft-22 68,5 16d56

.:,

ChKqF2

. ...

-tA&

.

408 03 6
.

832 42
. . .

of

.....- r )
124

.
Eftm,i^VMb-! 1RRUOra R-142 1IX35

.
76,RfL3 C4w-IP2 -131 .10 d1

...
6 BYt ^.: 42 .

. . . .
. . . ^^

9 ^^.

125 h1sN18Y^:LkfilplAuWfr12-14 07.4

..

76$94 CC3P

.

-111 23.1 0.1 6 900 . di ti

.

126 t?^e: 1-mwrt . ^ 162.3 5051-02-3 C12f448 208 6 490 43

127 Bpnzyve;em ^^.. . 1062 100414 C8H10 44.9 138.2 00206 1 432 1^ . . . .

128 84nz eihan 164-2 42d C8N8 -309 146.2 9032 1 490 23

..

129 88ni. 1A -flimEi6 106.2 146-12-3 .. C8Hl0 13:3 1.38E+-02 itt5o . . t ?9 ^ ^ 23 . . . . . . .

^ "°'^^x ^t36 6enz4n9 t.3tbrcledh^^ 108.2 !0&36-3 . C8H10 tiD9:9 IsisohµNe 1 628 23
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Tabie 1-2 Compounds detected > 0.1 ppmv Tank Waste Treatment and Immabilixatioa Plant

. . .

-

St£°UCtUfk amneobrc+^
ir.xana;ara^;^cnyetta:e,eaunwm

tro.oF

cone0awds

. . .

.. . .

Ghserriea£Name

.

6lolecuts

W8igh1 Chem3caiId

.

:.

hemuk

.

mal9€

r%yt
.;aorma£

twi(fi t
fi*atm+S

8WUb1N

4hqa
PT+fP
souree AYf

AT
saurca

NFPA

£lammab

Iilty+

raiin

. .

commantc .

' . .

. . . . UNTS . . . . . e <C ' . . tBRmt °C

t31 9^e ms*h 92-1 198,88-3 C7H8 - 110.8 040528 .. : 1 42

132 9enzene4rath 2- 1322 329P53-7 CSOH12 4 183 8 490 43

^ l^ 133 Henzenent - 1483 538-6&1 C11Ht5 -75 209 1 420 43

134 8 1• t w 11$.2 637-30,3 C9H70 1 -27. 1 775,& 1 400 43

^^;^ WJ . 935 t.t'.B P^en 2•n16ih 1682 643•58-3 C13H12 42 2^ 8 495 23

198 8enzene 7$.t 71-412 C$H6 5:6 80 . 1 0.18 1 562 i

137 £ i--B hen 164 ,2 C12H10 70 . . 55 Ui3WaGe '. . 1 540 . .: 23

138 Banzene 724mnfli i062 95-47•8 CBH70 -252 144 inst#uble 1 46t 23 .

. . .._...., . . . . 139 i-Pr . . . . . 40.t 749&7 - 1$3 -23 0Le 8 ...340 40

. .140 4•NWt 1242 20184-91•2 C9H16 154 8 320 39 ,

141 4-UWeEBna 4-metl 7883 $4142•40-3 C12H2$ 19 7 5A0 44

.

umy tnrvstaletlby§wnwramRtardeearro, 2

C98 S-narm^ alAMe . 142 -Hex ns 224.d 73•2 18H92 A 274 i SOQ 44

..

...

14 1•Undecene 4• 61 188. 74630-39-0 C121424 193 7 500 44 bow

"Y^
. .. 144 S-0ndec9ne metT 18$1 74630-48-1 C12H24 7 7 906 . 44 .. t eaemaaed x.aiavicerc mw i+v+3eram '
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Table 1-2 Compounds detected > 0.1 ppmv
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Table 1-2 Compounds detected > 0,1 ppmv
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 2-1 COPCs

COPC AIT
RTO degrees
above AIT est DE est DF

no. of
compound CAS # Compound deg F deg F °/,

mass in /
mass out

1 100-00-5 p-Nitrochlorobenzene 950.0 650.0 99.99 10000

2 100-21-0 p-Phthalic acid 1250.0 350.0 95 20

3 100-25-4 1,4-Dinitrobenzene 842.0 758.0 99.99 10000

4 100-41-4 Ethyl benzene 810.0 790.0 99.99 10000

5 100-42-5 Styrene 915.0 685.0 99.99 10000

6 10061-01-5 cis-1,3-Dichloropropene 1112.0 468.0 99 100

7 10061-02-6 lrans-1,3-Dichloropropene 1130.0 470.0 98 50

8 101-55-3 4-Bromophenylphenyl ether 1542.0 58.0 70 3.33

9 101-84-8 Diphenyl ether 1144.0 456.0 98 50

10 106-35-4 3-Heptanone 734.0 866.0 99.99 10000

11 106-42-3 p-Xylene (Dimethyl benzene) 986.0 614.0 99.9 1000

12 106-46-7 1,4-Dichlorobenzene 1184.0 416.0 98 50

13 106-88-7 1,2-Epoxybutane 894.2 705.8 99.99 10000

14 106-93-4 Ethylene dibromide (Dibromoethane) 1600.0 0.0 0 1

15 106-97-8 Butane (R-600) 761.0 839.0 99.99 10000

16 106-99-0 1,3-Butadiene 840.2 759.8 99.99 10000

17 107-02-8 Acrolein 455.0 1145.0 99.99 10000

18 107-05-1 3-Chloropropene (Allyl chloride) 905.0 695.0 99.99 10000

19 107-06-2 1,2-Dichloroethane (Ethylene chloride)

(freon 150)
7716 826.4 99.99 10000

20 107-12-0 Propionitrile 950.0 650.0 99.99 10000

21 107-13-1 Acrylonitrile 897.8 702.2 99.99 10000

22 107-18-6 2-Propene-1-ol 712.4 887.6 99.99 10000

23 107-31-3 Formic acid, methyl ester 869.0 731.0 99.99 10000

24 107-66-4 Oibutylphosphate 950.0 650.0 99.99 10000

25 107-87-9 2-Pentanone 941.0 659.0 99.99 10000

26 108-03-2 1-Nitropropane 788.0 812.0 99.99 10000

27 108-05-4 Vinyl acetate 800.6 799.4 99.99 10000

28 108-10-1 Hexone (4-Methyl-2-pentanone or MIB.K) 858.0 742.0 99.99 10000

29 108-20-3 Bis(isopropyl)ether 829.0 771.0 99.99 10000

30 108-38-3 m-Xylene (Dimethyl benzene) 986.0 614.0 99.9 1000

31 108-39-4 m-Cresol 1038.2 561.8 99.9 1000

32 108-87-2 Methylcyclohexane 482.0 1118.0 99.99 10000

33 108-88-3 Toluene 896.0 704.0 99.99 10000

34 108-90-7 Chlorobenzene. 1245.0 355.0 95 20

35 108-93-0 Cyclohexanol 572.0 1 1028.0 99.99 10000

36 108-94-1 Cyclohexanone 788.0 812.0 99.99 10000

37 108-95-2 Phenol 1319.0 281.0 90 10

38 109-66-0 n-Pentane 500.0 1100.0 99.99 10000

39 109-99-9 Tetrahydrofuran 609.8 990.2 99.99 10000

40 110-12-3 5-Methyl-2-hexanone 376.0 1224.0 99.99 10000

41 110-43-0 2-Heptanone 739.0 861.0 99.99 10000

42 110-54-3 n-Hexane 437.0 1163.0 99.99 10000

43 110-62-3 n-Valeraldehyde 500.0 1100.0 99.99 10000
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 2-1 COPCs

COPC AIT
RTO degrees
above AIT est DE est DF

no. of

compound CAS # Compound deg F deg F %
mass in!

mass out

44 110-82-7 CyGohexane 473.0 1127.0 99.99 10000

45 110-83-8 Cyclohexene 590.0 1010.0 99.99 10000

46 110-86-1 Pyridine 899.6 700.4 99.99 10000

47 111-65-9 n-Octane 428.0 1172.0 99.99 10000

48 111-76-2 Ethylene glycol monobutyl ether 460.4 1139.6 99.99 10000

49 111-84-2 n-Nonane 374.0 1226.0 99.99 10000

50 117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) 734.0 866.0 99.99 10000

51 117-84-0 n-Dioctyl phthalate 735.1 864.9 99.99 10000

52 118-74-1 Hexachlorobenzene 1542.0 58.0 70 3.33

53 120-12-7 Anthracene 1000.4 599.6 99.9 1000

54 120-82-1 1,2,4-Trichlorobenzene 1060.0 540.0 99 100

55 120-83-2 2,4-Dichlorophenol 1542.0 58.0 70 3.33

56 121-44-8 Triethylamine 480.0 1120.0 99.99 10000

57 121-69-7 Dimethylaniline 699.8 900.2 99.99 10000

58 122-39-4 N,N-Diphenylamine 1173.0 427.0 98 50

59 123-19-3 4-Heptanone 842.0 758.0 99.99 10000

60 123-38-6 n-Propionaldehyde 404.6 1195.4 99.99 10000

61 123-51-3 3-Methyl-l-butanol 662.0 938.0 99.99 10000

62 123-86-4 Acetic acid n-butyl ester 797.0 803.0 99.99 10000

63 123-91-1 1,4-Dioxane 356.0 1244.0 99.99 10000

64 126-73-8 Tributyl phosphate 899.6 700.4 99.99 10000

65 126-98-7 2-Methyl-2-propenenitrile (Methacrylonitrile) 860.0 740.0 99.99 10000

66 127-18-4 Perchloroethylene (tetrachloroethylene) 1600.0 0.0 0 1

67 127-19-5 N,N-Dimethylacetamide 914.0 686.0 99.99 10000

68 128-37-0 2,6-Bis(tert-butyl)-4-methylphenol 878.0 722.0 99.99 10000

69 129-00-0 Pyrene 1542.0 58.0 70 3.33

70 1321-64-8 Pentachloronaphthalene 1542.0 58.0 70 3.33

71 1321-65-9 Trichloronaphthalene 1542.0 58.0 7D 3.33

72 132-64-9 Dibenzofuran 1542.0 58.0 70 3.33

73 1335-87-1 Hexachloronaphthalene 1542.0 58.0 70 3.33

74 1335-88-2 Tetrachloronaphthalene 1542.0 58.0 70 3.33

75 1336-36-3 Polychlorinated biphenyls (PCBs) 1542.0 58.0 70 3.33

76 141-78-6 Acetic acid ethyl ester (Ethyl acetate) 906.8 693.2 99.99 10000

77 141-79-7 4-Methyl-3-penten-2-one 651.0 949.0 99.99 10000

78 142-82-5 n-Heptane 433.4 1166.6 99.99 10000

79 144-62-7 Oxalic acid 1400.0 200.0 90 10

80 156-60-5 trans-1,2-Dichloroethylene 860.0 740.0 99.99 10000

81 1582-09-8 Trifluralin 880.0 720.0 99.99 10000

82 1634-04-4 Methyl tert-butyl ether 815.0 785.0 99.99 10000

83 1836-75-5 Nitrofen 1542.0 58.0 70 3.33

84 189-55-9 Dibenzo[a,i]pyrene 1542.0 58.0 70 3.33

85 189-64-0 Dibenzo[a,h]pyrene 1542.0 58.0 70 3.33

86 191-24-2 Benzo(g,h,i)perylene 1542.0 58.0 70 3.33

87 191-30-0 8enzo[a,i)pyrene 1542.0 58.0 70 3.33
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88 192-65-4 Dibenzo[a,e]pyrene 1542.0 58.0 70 3.33

89 193-39-5 Indeno(1,2,3-cd)pyrene 1542.0 58.0 70 3.33

90 205-82-3 BenzoQ)fluoranthene 1542.0 58.0 70 3.33

91 205-99-2 Benzo(b)fluoranthene 1542.0 58.0 70 3.33

92 206-44-0 Fluoranthene 1542.0 58.0 70 3.33

93 207-08-9 Benzo(k)fluoranthene 1542.0 58.0 70 3.33

94 208-96-8 Acenaphthylene 1542.0 58.0 70 3.33

95 218-01-9 Chrysene 1542.0 58.0 70 3.33

96 2234-13-1 Octachloronaphthalene 1542.0 58.0 70 3.33

97 224-42-0 Dibenz[aj]acridine 1542.0 58.0 70 3.33

98 226-36-8 Dibenz[a,h]acridine 1542.0 58.0 70 3.33

99 2385-85-5 Mirex 1542.0 58.0 70 3.33

100 25551-13-7 Trimethyl benzene 1022.0 578.0 99.9 1000

101 26140-60-3 Terphenyls 1542.0 58.0 70 3.33

102 27154-33-2 Trichlorofluoroethane 1600.0 0.0 0 1

103 287-92-3 Cyclopentane 716.0 884.0 99.99 10000

104 309-00-2 Aldrin 1542.0 58.0 70 3.33

105 319-84-6 Hexachlorocyclohexane (Lindane) Alpha BHC 1542.0 58.0 70 3.33

106 319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 1542.0 58.0 70 3.33

107 319-86-8 Delta-BHC 1542.0 58.0 70 3.33

108 3697-24-3 5-Methylchrysene 1542.0 58.0 70 3.33

109 3825-26-1 Ammonium perfluorooctanoate 1542.0 58.0 70 3.33

110 4170-30-3 2-Butenaldehyde (2-Butenal) 446.0 1154.0 99.99 10000

111 465-73-6 Isodrin 1542.0 58.0 70 3.33

112 50-00-0 Formaldehyde 806.0 794.0 99.99 10000

113 50-29-3 4,4-DDT 1542.0 58.0 70 3.33

114 50-32-8 Benzo(a)pyrene 1542.0 58.0 70 3.33

115 53-70-3 Dibenzo(a,h)anthraasne 1542.0 58.0 70 3.33

116 540-59-0 1,2-Dichloroethylene 860.0 740.0 99.99 10000

117 540-84-1 2,2,4-Trimethyfpentane 779.0 821.0 99.99 10000

118 541-73-1 1,3-Dichlorobenzene 1184.0 416.0 98 50

119 56-23-5 Carbon tetrachloride (R-10) 1600.0 0.0 0 1

120 563-80-4 3-Methyl-2-butanone 845.6 754.4 99.99 10000
121 56-49-5 3-Methylcholanthrene 1542.0 58.0 70 3.33

122 56-55-3 Benzo(a)anthracene 1542.0 56.0 70 3.33

123 57-14-7 1,1-Dimethylhydrazirie 480.2 1119.8 99.99 10000

124 58-89-9 gamma-BHC (Lindane) 1542.0 58.0 70 3.33

125 58-90-2 2,3,4,6-Tetrachlorophenol 1542.0 58.0 70 3.33

126 591-78-6 2-Hexanone 991.0 609.0 99.9 1000

127 59-50-7 4-Chloro-3-methylphenol 1542.0 58.0 70 3.33

128 59-89-2 N-Nitrosomorpholine 932.0 668.0 99.99 10000

129 602-87-9 5-Nitroacenaphthene 1542.0 58.0 70 133

130 60-29-7 Ethyl ether 320.0 1280.0 99.99 10000

131 603-34-9 Triphenylamine 1542.0 58.0 70 3.33
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132 60-34-4 Methylhydrazine 384.8 1215.2 99.99 10000

133 60-35-5 Acetamide 896.0 704.0 99.99 10000

134 60-57-1 Dieldrin 1542.0 58.0 70 3.33

135 621-64-7 Di-n-Propylnitrosamine 527.0 1073.0 99.99 10000

136 624-83-9 Methyl isocyanate 995.0 605.0 99.9 1000

137 627-13-4 Nitric acid, propyl ester 788.0 812.0 99.99 10000

138 62-75-9 N-Nitroso-N,N-dimethylamine 932.0 668.0 99.99 10000

139 630-20-6 1,1,1,2-Tetrachloroethane 1600.0 0.0 0 1

140 64-17-5 Ethyl alcohol 798.8 801.2 99.99 10000

141 64-18-6 Formic acid 813.2 786.8 99.99 10000

142 64-19-7 Acetic acid 869.0 731.0 99.99 10000

143 67-56-1 Methyl alcohol (Methanol) 878.0 722.0 99.99 10000

144 67-63-0 2-Propyl alcohol (Isopropanol) 852.8 747.2 99.99 10000

145 67-64-1 2-Propanone (Acetone) 869.0 731.0 99.99 10000

146 67-66-3 Chloroform (R-20) 1832.0 -232.D 0 1

147 67-72-1 Hexachloroethane 1600.0 0.0 0 1

148 684-16-2 Hexafluoroacetone 1600.0 0.0 0 1

149 71-23-8 n-Propyl alcohol 824.0 776.0 99.99 10000

150 71-36-3 n-Butyl alcohol 692.6 907.4 99.99 10000

151 71-43-2 Benzene 1097.6 502.4 99 100

152 71-55-6 Methyl chloroform (1,1,1-Trichlcroethane) 999.0 601.0 99.9 1000

153 72-20-8 Endrin 1542.0 58.0 70 3.33

154 72-43-5 Methoxychlor 1542.0 58.0 70 3.33

155 72-54-8 4,4-DDD 1542.0 58.0 70 3.33

156 72-55-9 4,4-DDE 1542.0 58.0 70 3.33

157 74-83-9 Bromomethane (Methyl bromide) (halon 1001) 998.6 601.4 99.9 1000

158 74-87-3 Chloromethane(Methyfchloride) (R-40) 1223.6 376.4 95 20

159 74-97-5 Bromochloromethane (halon 1011) 1600.0 0.0 0 1

160 74-99-7 Methylacetylene 644.0 956.0 99.99 10000

161 75-00-3 Chloroethane 966.2 633.8 99.9 1000

162 75-01-4 Vinyl chloride (1-Chloroethene) 881.6 718.4 99.99 10000

163 75-05-8 Acetonitrile 975.2 624.8 99.9 1000

164 75-07-0 Acetaldehyde 347.0 1253.0 99.99 10000

165 75-09-2 Dichloromethane (Methylene chloride) (R-30) 1223.6 376.4 95 20

166 75-12-7 Formamide 932.0 668.0 99.99 10000

167 75-15-0 Carbon disulfide 257.0 1343.0 99.99 10000

168 75-21-8 Ethylene oxide (Oxirane) 804.2 795.8 99.99 10000

169 75-27-4 Bromodichloromethane 1600.0 0.0 0 1

170 75-34-3 1,1-Dichloroethane 852.8 747.2 99.99 10000

171 75-35-4 1,1-Dichloroethene (Vinylidene chloride) 854.6 745.4 99.99 10000

172 75-43-4 D"+chlorofluoromethane (R-21) 1026.0 574.0 99.9 1000

173 75-45-6 Chlorodifluoromethane (R-22) 1170.0 430.0 98 50

174 75-50-3 Trimethylamine 374.0 1226.0 99.99 10000

175 75-52-5 Nitromethane 7844 815.6 99.99 10000
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176 75-55-8 2-Methylaziridine 914.0 686.0 99.99 10000

177 75-61-6 Difluorodibromomethane (freon 12B2- halon
1202)

1600.0 0.0 0 1

178 75-63-8 Trifluorobromomethane (R-13B1) 1600.0 0.0 0 1

179 75-65-0 2-Methyl-2-propanol 892.4 707.6 99.99 10000

180 75-69-4 Trichlorofluoromethaine (R- 11) 1600.0 0.0 0 1

181 75-71-8 Dichlorodifluoromethane (R-12) 1600.0 0.0 0 1

182 75-99-0 2,2-Dichloropropionic acid 1112.0 488.0 99 100

183 76-03-9 Trichloroacetic acid 1600.0 0.0 0 1

184 76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane(R-112a) 1350.0 250.0 90 10

185 76-12-0 1,1,2,2-Tetrachloro-l,2-difluoroethane (R-1 12) 1350.0 250.0 90 10

186 76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113) 1256.0 344.0 95 20

187 76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroethane (R-114) 1600.0 0.0 0 1

168 76-15-3 Chloropentafluoroethane (R-115) 1600.0 0.0 0 1

189 76-44-8 Heptachlor 1542.0 58.0 70 3.33

190 78-83-1 2-Methylpropyl alcohol (Isobutyl alcohol) 779.0 821.0 99.99 10000

191 78-87-5 1,2-Dichloropropane 1034.0 566.0 99.9 1000

192 78-92-2 1-Methylpropyl alcohol (2-Butanol) 762.8 837.2 99.99 10000

193 78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) 960.8 639.2 99.9 1000

194 79-00-5 1,1,2-Trichloroethane 932.0 668.0 99.99 10000

195 79-01-6 Trichloroethylene 788.0 812.0 99.99 10000

196 79-09-4 Propionic acid 914.0 686.0 99.99 10000

197 79-10-7 2-Propenoic acid 820.4 779.6 99.99 10000

198 79-20-9 Methyl acetate 935.6 664.4 99.99 10000

199 79-34-5 1,1,2,2-Tetrachloroelthane 1600.0 0.0 0 1

200 8001-35-2 Toxaphene 1542.0 58.0 70 3.33

201 82-68-8 Pentachloronitrobenzene (PCBN) 1542.0 58.0 70 3.33

202 83-32-9 Acenaphthene 1542.0 58.0 70 3.33

203 84-66-2 Diethyl phthalate 855.0 745.0 99.99 10000

204 84-74-2 Dibu tyl phthalate 756.0 844.0 99.99 10000

205 85-01-8 Phenanthrene 1542.0 58.0 70 3.33

206 85-68-7 Butylbenzyl phthalate 451.4 1148.6 99.99 10000

207 86-73-7 Fluorene 1542.0 58.0 70 3.33

208 87-68-3 Hexachlorobutadiene 1130.0 470.0 98 50

209 87-B6-5 Pentachlorophenol 1542.0 58.0 70 3.33

210 88-06-2 2,4,6-Trichlorophenol 1542.0 58.0 70 3.33

211 88-72-2 2-Nitrotoluene 581.0 1019.0 99.99 10000

212 88-75-5 2-Nitrophenol 1542.0 58.0 70 3.33

213 88-85-7 2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 1542.0 58.0 70 3.33

214 88-89-1 Picric acid 572.0 1028.0 99.99 10000

215 91-20-3 Naphthalene 1054.0 546.0 99 100

216 91-22-5 Quinoline 896.0 704.0 99.99 10000

217 91-58-7 2-Chloronapthalene 1542.0 58.0 70 3.33

218 92-52-4 1,1'-Biphenyl 1004.0 596.0 99.9 1000

Page G2-5



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 2-1 COPCs

COPC AIT
RTO degrees
above AIT est DE est DF

no. of
compound CAS # Compound deg F deg F °/,

mass in 1
mass out

219 92-93-3 4-Nitrobiphenyl 1542.0 58.0 70 3.33

220 93-72-1 Silvex (2,4,5-TP) 1542.0 58.0 70 3.33

221 93-76-5 2,4,5-T 1542.0 58.0 70 3.33

222 94-75-7 2,4-D and esters (160C typed) 1542.0 58.0 70 3.33

223 95-13-6 Indene 979.0 621.0 99.9 1000

224 95-47-6 o-Xylene 869.0 731.0 99.99 10000

225 95-48-7 o-Cresol (2-Methylphenol) 1038.2 561.8 99.9 1000

226 95-49-8 2-Chlorotoluene 932.0 668.0 99.99 10000

227 95-50-1 o-Dichlorobenzene (1,2-Dichlorobenzene) 1184.0 416.0 98 50

228 95-57-8 2-Chlorophenol 779.0 821.0 99.99 10000

229 95-95-4 2,4,5-Trich1orophenol 1542.0 58.0 70 3.33

230 96-18-4 12,3-Trichloropropane 932.0 668.0 99.99 10000

231 96-22-0 3-Pentanone 842.0 758.0 99.99 10000

232 96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 1542.0 58.0 70 3.33

233 98-51-1 p-tert-Butyltoluene 950.0 650.0 99.99 10000

234 98-82-8 Curnene 795.0 805.0 99.99 10000

235 98-83-9 alpha-Methylstyrene 1065.2 534.8 99 100

236 98-86-2 Acetophenone 1059.8 540.2 99 100

237 98-95-3 Nitrobenzene 899.6 700.4 99.99 10000
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1 541-05-9 CyGotrisiloxane, hexamethyl- 400 752 848 99.99 10000

2 556-67-2 Cyclotetrasiloxane, octamethyl- 400 752 848 99.99 10000

3 USI000-06 tetramethylcyclotrisiloxane 250 482 1118 99.99 10000

4 3622-84-2 Benzenesulfonarnide, N-butyl- 800 1472 128 80 5

5 5145-07-1 2(3H)-Furanone, dihydro-3,5-dimethyl- 425 797 803 99.99 10000

6 108-47-4 Pyridine, 2,4-dimethyl.. 482 899.6 700.4 99.99 10000

7 109-99-9 Furan, tetrahydro- 321 609.8 990.2 99.99 10000

8 110-00-9 Furan 360 680 920 99.99 10000

9 110-86-1 Pyridine 482 899.6 700.4 99.99 10000

10 1708-29-8 Furan, 2,5-dihydro- 450 842 758 99.99 10000

11 24405-16-1 2H-Pyran-2-one, tetrahydro-5,6-dimethyl-, trans- 350 662 938 99.99 10000

12 289-95-2 Pyrimidine 450 642 758 99.99 10000

13 290-37-9 Pyrazine 450 842 758 99.99 10000

14 534-22-5 Furan, 2-methyl- . 450 842 758 99.99 10000

15 930-22-3 Oxirane, ethenyl- 429 804.2 795.8 99.99 10000

16 96-48-0 2(3H)-Furanone, dihydro- (gamma butyrolactone) 450 842 758 99.99 10000

17 3457-90-7 1,3-Propanediol, dinitrate 450 842 758 99.99 10000

18 3457-91-8 1,4-Butanediol, dinitrate 450 842 758 99.99 10000

19 544-16-1 Nitrous acid, butyl ester 450 842 758 99.99 10000

20 624-91-9 Nitrous acid, methyl ester 500 932 668 99.99 10000

21 625-58-1 Nitric acid, ethyl ester . 90 194 1406 99.99 10000

22 627-05-4 Butane, 1-nitro- 450 842 758 99.99 10000

23 627-13-4 Nitric acid, propyl ester 175 347 1253 99.99 10000

24 62-75-9M Methanamine, N-methyl-N-nitroso- and others 500 932 668 99.99 10000

25 928-45-0 Nitric acid, butyl ester 400 752 848 99.99 10000

26 123-75-1 Pyrrolidine 450 842 758 99.99 10000

27 22431-09-0 Methanamine, N-(1-methylbutylidene)- 350 662 938 99.99 10000

28 616-45-5 2-Pyrrolidinone 450 842 758 99.99 10000

29 75-50-3 Methanamine, N,N-dimethyl- 190 374 1226 99.99 10000

30 107-12-0 Propanenitrile 510 950 650 99.99 10000

31 109-74-0 Butanenitrile 488 910.4 689.6 99.99 10000

32 110-59-8 Pentanenitrile 475 887 713 99.99 10000

33 124-12-9 Octanenitrile 450 842 758 99.99 10000

34 2243-27-8 Nonanenitrile 440 824 776 99.99 10000

35 628-73-9 Hexanenitrile 470 878 722 99.99 10000

36 629-08-3 Heptanenitrile 460 860 740 99.99 10000

37 75-05-8 Acetonitrile 524 975.2 624.8 99.9 1000

38 109-21-7 Butanoic acid, butyl ester 450 842 758 99.99 10000

39 110-27-0 Tetradecanoic acid, 1-methylethyl ester 400 752 848 99.99 10000

40 123-25-1 Butanedioic acid, diethyl ester 350 662 938 99.99 10000

41 123-86-4 Acelic acid, butyl ester 425 797 803 99.99 10000
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42 126-73-8 Phosphoric acid tributyl ester 482 899.6 700.4 99.99 10000

43 141-78-6 Acetic acid ethylester 482 899.6 700.4 99.99 10000

44 1838-59-1 Formic acid, 2-propenyl ester 500 932 668 99.99 10000

45 590-01-2 Propanoic acid, butyl ester 427 800.6 799.4 99.99 10000

46 591-87-7 Acetic acid, 2-propenyl ester 475 887 713 99.99 10000

47 592-84-7 Formic acid, butyl ester 322 611.6 988.4 99.99 10000

48 84-66-2 1,2-Benzenedicarboxylic acid, diethyl ester 540 1004 596 99.9 1000

49 1002-84-2 Pentadecanoic acid 400 752 848 99.99 10000

50 107-92-6 Butanoic acid 450 B42 758 99.99 10000

51 2091-29-4 9-Hexadecenoic acid 400 752 848 99.99 10000

52 544-63-8 Tetradecanoic acid 400 752 848 99.99 10000

53 57-10-3 Hexadecanoic acid 400 752 848 99.99 10000

54 64-19-7 Acetic acid 465 869 731 99.99 10000

55 105-42-0 2-Hexanone, 4-methyl- 457 854.6 745.4 99.99 10000

56 106-35-4 3-Heptanone .390 734 866 99.99 10000

57 106-68-3 3-Octanone 525 977 623 99.9 1000

58 107-87-9 2-Pentanone 505 941 659 99.99 10000

59 108-10-1 2-Pentanone, 4-methyl- (MIBK) 457 854.6 745.4 99.99 10000

60 110-43-0 2-Heptanone 533 991.4 608.6 99.9 1000

61 111-13-7 2-Octanone 525 977 623 99.9 1000

62 112-12-9 2-Undecanone 400 752 848 99.99 10000

63 123-19-3 4-Heptanone 533 991.4 608.6 99.9 1000

64 1534-26-5 3-Tridecanone 400 752 848 99.99 10000

65 1534-27-6 3-Dodecanone 400 752 848 99.99 10000

66 15932-80-6 Cyclohexanone, 5-methyl-2-(1-methylethylidene)- 500 932 668 99.99 10000

67 22026-12-6 6-Tridecanone 400 752 848 99.99 10000

68 2216-87-7 3-Undecanone 400 752 848 99.99 10000

69 50639-02-6 5-Undecanone, 2-methyl- 400 752 848 99.99 10000

70 563-80-4 2-Butanone, 3-methyl- 500 932 668 99.99 10000

71 589-38-8 3-Hexanone 533 991.4 608.6 99.9 1000

72 589-63-9 4-Octanone 525 977 623 99.9 1000

73 591-78-6 2-Hexanone 533 991.4 608.6 99.9 1000

74 593-08-8 2-Tridecanone 400 752 848 99.99 10000

75 629-23-2 3-Tetradecanone 400 752 848 99.99 1000D

76 67-64-1 2-Propanone 465 869 731 99.99 10000

77 763-93-9 3-Hexen-2-one 550 1022 578 99.9 1000

78 78-93-3 2-Butanone 516 960.8 639.2 99.9 1000

79 78-94-4 3-Buten-2-one 550 1022 578 99.9 1000

80 821-55-6 2-Nonanone 500 932 668 99.99 10000

81 89-82-7 Cyclohexanone, 5-methyl-2-(1-methy4ethylidene) 500 932 668 99.99 10000

82 925-78-0 3-Nonanone 500 932 668 99.99 10000
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83 928-68-7 2-Heptanone, 6-methyl- 525 977 623 99.9 1000

84 98-86-2 Ethanone,1-phenyl- 571 1059.8 540.2 99 100

85 110-62-3 Pentanal 222 431.6 1168.4 99.99 10000

86 111-71-7 Heptanal 300 572 1028 99.99 10000

87 123-38-6 Propanal 207 404.6 1195.4 99.99 10000

88 123-72-8 Butanal 230 446 1154 99.99 10000

89 124-13-0 Octanal 300 572 1028 99.99 10000

90 124-19-6 Nonanal 300 572 1028 99.99 10000

91 19269-28-4 Hexanal, 3-methyl- 200 392 1208 99.99 10000

92 66-25-1 Hexanal 300 572 1028 99.99 10000

93 75-07-0 Acetaldehyde 175 347 1253 99.99 10000

94 104-76-7 1-Hexanol, 2-ethyl- 300 572 1028 99.99 10000

95 111-70-6 1-Heptanol 320 608 992 99.99 10000

96 112-92-5 1-Octadecanol 300 572 1028 99.99 10000

97 14898-79-4 2-Butanol 406 762.8 837.2 99.99 10000

98 2136-70-1 Ethanol, 2-(tetradecyloxy)- 300 572 1028 99.99 10000

99 36653-82-4 1-Hexadecanol 300 572 1028 99,99 10000

100 51411-24-6 6,10-Dodecadien-1 -cl, 3,7,11-trimethyl- 300 572 1028 99.99 10000

101 57-55-6 1,2-Propanediol 371 699.8 900.2 99.99 10000

102 598-32-3 3-Buten-2-ol 450 842 758 99.99 10000

103 6032-29-7 2-Pentanol 343 649.4 950.6 99.99 10000

104 627-27-0 3-Buten-l-ol 450 842 758 99.99 10000

105 64-17-5 Ethanol 423 793.4 806.6 99.99 10000

106 67-56-1 Methanol 470 878 722 99.99 10000

107 67-63-0 2-Propanol 399 750.2 849.8 99.99 10000

108 71-23-8 1-Propanol 440 824 776 99.99 10000

109 75-65-0 2-Propanol, 2-methyl- 480 896 704 99.99 10000

110 75-84-3 1-Propanol, 2,2-dimethyf- 480 896 704 99.99 10000

111 75-85-4 2-Butanol, 2-methyl- 437 818.6 781.4 99.99 10000

112 78-92-2 2-Butanol 406 762.8 837.2 99.99 10000

113 87-68-3 1,3-Butadiene, 1,1,2,3,4,4-hexachloro- 610 1130 470 98 50

114 96-41-3 Cyclopentanol 350 662 938 99.99 10000

115 1184-60-7 1-Propene,2-fluoro- 600 1112 488 99 100

116 127-18-4 Ethene, tetrachloro- 871 1599.8 0.2 0 1

117 156-59-2 Ethene, 1,2-dichloro-, (Z)- 460 860 740 99.99 10000

118 1717-00-6 Ethane, 1, 1 -dichloro-1 -fluoro- (freon 14b) 550 1022 578 99.9 1000

119 56-23-5 Methane, tetrachloro- 900 1652 -52 0 1

120 74-87-3 Methane, chloro- (R-40) 662 1223.6 376.4 95 20

121 75-02-5 Ethene, fluoro- 385 725 875 99.99 10000

122 75-09-2 Methane, dichloro- 662 1223.6 376.4 95 20

123 75-45-6 Methane, chlorodifluoro- (R-22) 632 1169.6 430.4 98 50
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124 75-68-3 Ethane, 1-chloro-1,1-difluoro- (R-142) 632 1169.6 430.4 98 50

125 75-69-4 Methane, trichlorofluoro- (R-11) 900 1652 -52 0 1

126 6031-02-3 Benzene, (1-methylpentyl)- 490 914 686 99.99 10000

127 100-41-4 Benzene, ethyl- 432 809.6 790.4 99.99 10000

128 100-42-5 Benzene, ethenyl- 490 914 686 99.99 10000

129 106-42-3 Benzene,1,4-dimethyl- 529 984.2 615.8 99.9 1000

130 108-38-3 Benzene, 1,3-dimethyl- 528 982.4 617.6 99.9 1000

131 108-88-3 Benzene, methyl- 482 899.6 700.4 99.99 10000

132 3290-53-7 Benzene, (2-methyl-2-propenyl)- 490 914 686 99.99 10000

133 538-68-1 Benzene, pentyl- 420 788 812 99.99 10000

134 637-50-3 Benzene, 1-propenyl- 490 914 686 99.99 10000

135 643-58-3 1,1'-Biphenyl, 2-methyl- 495 923 677 99.99 10000

136 71-43-2 Benzene 562 1043.6 556.4 99.9 1000

137 92-52-4 1,1'-Biphenyl 540 1004 596 99.9 1000

138 95-47-6 Benzene,1,2-dimethyl- 464 867.2 732.8 99.99 10000

139 74-99-7 1-Propyne 340 644 956 99.99 10000

140 20184-91-2 4-Nonyne 320 608 992 99.99 10000

141 61142-40-3 4-Undecene,4-methyl- 500 932 668 99.99 10000

142 629-73-2 1-Hexadecene 500 932 668 99.99 10000

143 74630-39-0 1-Undecene,4-methyl- 500 932 668 99.99 10000

144 74630-48-1 3-Undecene, 2-methyl-, (Z)- 500 932 668 99.99 10000

145 764-96-5 5-Undecene, (Z)- 500 932 668 99.99 10000

146 821-74-9 4,5-Nonadiene 550 1022 578 99.9 1000

147 1008-80-6 Naphthalene,decahydro-2,3-dimethyl- 288 550.4 1049.6 99.99 10000

148 108-87-2 Cyclohexane, methyl- 250 482 1118 99.99 10000

149 110-82-7 Cyclohexane 245 473 1127 99.99 10000

150 1472-09-9 Cyclopropane, octyl- 498 928.4 671.6 99.99 10000

151 1618-22-0 Naphthalene, decahydro-2,6-dimethyl- 288 550.4 1049.6 99.99 10000

152 1630-94-0 Cyclopropane, 1,1-dimethyl- 498 928.4 671.6 99.99 10000

153 1678-93-9 Cyclohexane, butyl- 246 474.8 1125.2 99.99 10000

154 2415-72-7 Cyclopropane,propyl-_ 498 928.4 671.6 99.99 10000

155 287-92-3 Cyclopentane 380 716 884 99.99 10000

156 2883-05-8 Octane, 2-cydohexyl- 246 474.8 1125.2 99.99 10000

157 294-62-2 Cyclododecane 235 455 1145 99.99 10000

158 2958-76-1 Naphthalene, decahydro-2-methyl- 288 550.4 1049.6 99.99 10000

159 3073-66-3 Cyclohexane, 1,1,3-trimethyl- 320 608 992 99.99 10000

160 32281-85-9 Cyclopentane, 1,3-dimethyl-2-(1-methylethyl)- 350 662 938 99.99 10000

161 3604-14-6 Naphthalene, decahydro-1,2-dimethyl- 288 550.4 1049.6 99.99 10000

162 41977-33-7 Cyclopropane, 1-pentyl-2-propyl- 498 928.4 671.6 99.99 10000

163 4292-92-6 Cyclohexane, pentyl- 270 518 1082 99.99 10000

164 4806-61-5 Cyclobutane, ethyl- 212 413.6 1186.4 99.99 10000
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165 493-02-7 Naphthalene, decahydro-, trans- 288 550.4 1049.6 99.99 10000

166 54676-39-0 Cyclohexane, 2-butyl-1,1,3-trimethyl- 320 608 992 99.99 10000

167 55937-92-3 Bicyclo[4.1.0]heptane, 2-methyl-7-pentyl- 320 608 992 99.99 10000

168 594-11-6 Cyclopropane, methyl- 498 928.4 671.6 99.99 10000

169 598-61-8 Cyclobutane, methyl- 250 482 1118 99.99 10000

170 61142-20-9 Cyclohexane, (4-methylpentyl)- 270 518 1082 99.99 10000

171 7058-01-7 Cyclohexane, (1-methylpropyl)- 270 518 1082 99.99 10000

172 7094-26-0 Cyclohexane, 1,1,2-trimethyl- 270 518 1082 99.99 10000

173 822-50-4 Cyclopentane, 1,2-dimethyl-, trans- 350 662 938 99.99 10000

174 1002-43-3 Undecane, 3-methyl- 500 932 668 99.99 10000

175 106-97-8 Butane 405 761 839 99.99 10000

176 107-83-5 Pentane, 2-methyl- 306 582.8 1017.2 99.99 10000

177 108-08-7 Pentane, 2,4-dimethyl- 337 638.6 961.4 99-99 10000

178 109-66-0 Pentane 260 500 1100 99.99 10000

179 110-54-3 Hexane 225 437 1163 99.99 10000

180 111-65-9 Octane 220 428 1172 99.99 10000

181 111-84-2 Nonane 206 402.8 1197.2 99.99 10000

182 1120-21-4 Undecane 202 395.6 1204.4 99.99 10000

183 112-40-3 Dodecane 204 399.2 1200.8 99.99 10000

184 124-18-5 Decane 210 410 1190 99.99 10000

185 13151-34-3 Decane, 3-methyl- 225 437 1163 99.99 10000

186 13151-35-4 Decane,5-methyl- 225 437 1163 99.99 10000

187 13286-73-2 Tridecane,3-ethyl- 220 428 1172 99.99 10000

188 13287-21-3 Tridecane, 6-methyl- 220 428 1172 99.99 10000

189 142-82-5 Heptane 223 433.4 1166.6 99.99 10000

190 14720-74-2 Heptane, 2,2,4-trimethyl- 275 527 1073 99.99 10000

191 1560-96-9 Tridecane, 2-methyl- 205 401 1199 99.99 10000

192 1632-70-8 Undecane, 5-methyl- 220 428 1172 99.99 10000

193 17301-23-4 Undecane, 2,6-dimethyl- 250 482 1118 99.99 10000

194 17301-25-6 Undecane,2,8-dimeth,yl- 250 482 1118 99.99 10000

195 17301-27-8 Undecane, 2,10-dimethyl- 250 482 1118 99.99 10000

196 17301-29-0 Undecane,3,7-dimethyl- 250 482 1118 99.99 10000

197 17301-30-3 Undecane,3,8-dimethyl- 250 482 1118 99.99 10000

198 17301-32-5 Undecane, 4,7-dimethyl- 250 482 1118 99.99 10000

199 17301-94-9 Nonane, 4-methyl- 220 428 1172 99.99 10000

200 17302-28-2 Nonane, 2,6-dimethyl- 250 482 1118 99.99 10000

201 17302-32-8 Nonane,3,7-dimethyl- 250 482 1118 99.99 10000

202 17312-50-4 Decane, 2,5-dimethyl- 250 482 1118 99.99 10000

203 17312-57-1 Dodecane,3-methyl- 220 428 1172 99.99 10000

204 17312-60-6 Undecane,6-elhyl- 220 428 1172 99.99 10000

205 17312-73-1 Undecane, 5,5-dimethyl- 250 482 1118 99.99 10000
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206 17312-76-4 Undecane, 6,6-dimethyl- 250 482 1118 99.99 10000

207 17312-77-5 Undecane, 2,3-dimethyl- 250 482 1118 99.99 10000

208 17312-80-0 Undecane, 2,4-dimethyl- 250 482 1118 99.99 10000

209 17312-82-2 Undecane, 4,6-dimethyl- 250 482 1118 99.99 10000

210 17453-94-0 Undecane, 5-ethyl- 220 428 1172 99.99 10000

211 20278-85-7 Heptane, 2,3,5-trimethyl- 275 527 1073 99.99 10000

212 2213-23-2 Heptane, 2,4-dimethyl- 330 626 974 99.99 10000

213 2216-33-3 Octane, 3-methyl- 220 428 1172 99.99 10000

214 2216-34-4 Octane, 4-methyl- 220 428 1172 99.99 10000

215 25117-24-2 Tetradecane, 4-methyl- 220 428 1172 99.99 10000

216 25117-31-1 Tridecane, 5-methyl- 220 428 1172 99.99 10000

217 26730-12-1 Tridecane, 4-methyl- 220 428 1172 99.99 10000

218 26730-14-3 Tridecane, 7-methyl- 225 437 1163 99.99 10000

219 2847-72-5 Decane, 4-methyl- 225 437 1163 99.99 10000

220 2980-69-0 Undecane, 4-methyl- 220 428 1172 99.99 10000

221 31295-56-4 Dodecane, 2,6,11-trimethyE- 250 482 1118 99.99 10000

222 3891-98-3 Dodecane, 2,6,10-trimethyl- 250 482 1118 99.99 10000

223 4032-93-3 Heptane, 2,3,6-trimethyl- 275 527 1073 99.99 10000

224 52896-90-9 Heptane, 3-ethyl-5-methyl- 275 527 1073 99.99 10000

225 544-76-3 Hexadecane 202 395.6 1204.4 99.99 10000

226 55030-62-1 Tridecane, 4,8-dimethyl- 250 482 1118 99.99 10000

227 55045-07-3 Dodecane, 2-methyl-8-propyl- 250 482 1118 99.99 10000

228 55045-11-9 Tridecane, 5-propyl- 225 437 1163 99.99 10000

229 562-49-2 Pentane, 3,3-dimethyl- 350 662 938 99.99 10000

230 56292-65-0 Dodecane,2,5-dimethyl- 225 437 1163 99.99 10000

231 565-59-3 Pentane, 2,3-dimethyl- 337 638.6 961.4 99.99 10000

232 589-34-4 Hexane, 3-methyl- 280 536 1064 99.99 10000

233 589-43-5 Hexane,2,4-dimethyi- 437 818.6 781.4 99.99 10000

234 589-53-7 Heptane, 4-methyl- 250 482 1118 99.99 10000

235 589-81-1 Heptane, 3-methyl- 239 462.2 1137.8 99.99 10000

236 591-76-4 Hexane, 2-methyl- 280 536 1064 99.99 10000

237 592-27-8 Heptane, 2-methyl- 247 476.6 1123.4 99.99 10000

238 61141-72-8 Dodecane,4,6-dimethyl- 225 437 1163 99.99 10000

239 6117-97-1 Dodecane,4-rnethyl- 220 428 1172 99.99 10000

240 617-78-7 3-Ethylpentane 275 527 1073 99.99 10000

241 62016-30-2 Octane, 2,3,3-trimethyl- 290 554 1046 99.99 10000

242 62016-34-6 Octane, 2,3,7-trimethyl- 290 554 1046 99.99 10000

243 62108-21-8 Decane, 6-ethyl-2-methyl- 275 527 1073 99.99 10000

244 62108-25-2 Decane, 2,6,7-trimethyl- 290 554 1046 99.99 10000

245 62108-27-4 Decane, 2,4,6-trimethyl- 290 554 1046 99.99 10000

246 62238-13-5 Decane, 2,3,7-trimethyl- 290 554 1046 99.99 10000
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247 629-50-5 Tridecane 202 395.6 1204.4 99.99 10000

248 629-59-4 Tetradecane 200 392 1208 99.99 10000

249 629-62-9 Pentadecane 202 395.6 1204.4 99.99 10000

250 629-78-7 Heptadecane 202 395.6 1204.4 99.99 10000

251 74-98-6 Propane 450 842 758 99.99 10000

252 75-28-5 Propane, 2-methyl- 462 863.6 736.4 99.99 10000

253 78-78-4 Butane,2-methyl- 420 788 812 99.99 10000

254 96-14-0 Pentane, 3-methyl- 278 532.4 1067.6 99.99 10000

255 565-75-3 Pentane, trimethyl-, isomer A27 800.6 799.4 99.99 10000
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edicticn 1100 C %

tnassint
massout 700 C %

mas&iri/
masaait

52 1:3844-9 Msxachkxobenzerre: 284.8 332 40 .. 98 .^..50 40 98 :.:. 50
53 120-12-7 Anthraeene. 178.2 340 40 98 80 ^ . . 40 98 54

54 120-82-7 7 2,4-TfiCt4flrtibensene 181.5 214.4 . . . .. . . .... 40 .98 . . 50 . . 40

^

^ .:.98 .. . s0

55 .120-83+2 Z4rQ' 163.0 14 40 98 50 .. 40 98 ... ^:.80

58 121,44-8 Ttleth. emine 101.2 ,.. ,_ 8819 1 50 . . ^.: 2 1 50 2

57 .121.69:7 ifim8t n8lne 121.2 194 10 95 20 10 ^ ^ 95 . .. . . 20

58 122-39-4 MN-D .... amine^ 189.2 ..:^. 302 40 98 50 40 ..:98 .. 50

59 123+15-3 4-HeptanOtie ^ . . . .. 114.2 144 .

.
. . ^ ^ 2 80 . ^. 5 ^ . ^ . 2 ^..80 . _ . 5

60 123-38-8 n- . .^. .de 58.1 .. . 49 0.05519 .^:OA9738 -9.04331 0.33 . 10.17 52.92 ^ ^ .. 0.5 20 .. . . 1.25 0 0 . .^ 1

91 128-51-3 &kMth^^^^-1-butarrol - . 88.2 ..;: 130

..

. ^ 2 80 5 2 80 .. .^ 5

82. 123-8&4 Acetiaacida-tw ester 116.2 . 725.1 . . . 2 80 .:.. 5 ...,2 .:.:80 ^ ..^.^ 5

63 123-91-! t ^. ^kbrdn8 88.1 101.1 0.66781 0.38208 -0.03034 1.89 . 0.#i . . .0.08 2 80 5

..

-..:1 .^:.50 ... 2

64 126-73-8 Tr owsphate 266.3 :: .., 289 40 98 50^ .. . 40 98. 50

8 128-98-7 2-MOtL-2= nenRrBE MethaC cnitrHa 87.1 90.3 0.48655 0.3889 -0.03042 1.11 0.11 1030^ 1 ^^ . 50 .. ^. 2 1 50 2
^86 127•184 PetcJtM€oaih ^: tetiacYrbrceth ene 185,9 :..127.1 1.40596 0.20802 -0.02097 . . ^ 15.03 10A3., .. . 6613 6 90 . ... t0 .::9 90 . ... . 10

67 127-19-6NNd7(melh aCet8mule 87.1 166 ...1.:20026 ^^.026124 •0.03263 8:28 . 1.769 .: 21.23 10 ..: 95 20 5 90 10

68 728=37-0 26-8 terF4V-4aitieU noi . . . ^ 220:4 265 40 98 :.:..50

.
-:5060

69 129000 ene 2022 404 40 98 50 40 8 :.^84
.^ 7 132164-8 3004 327 40 98 50 40 98 .. ^80

71 23t8 304 40 98 50 40 .:50

7 132649 09ieh2oturan 1882 286 40 98 50 40 8 ^.50

73 1335-871Hea¢hlordna hthale^re 3348 343 40 8 50 40 98 . ^ .b0

i335•882 Tsetrachtanna hthalena 2880 316 40 98 50 40 98 ^. 50

75 1$38383 P hfainYed biien sPCBs 3220 >798 40 8 50 40 98 ....50

t4178-8 ethyl esterteh acette 881 771 063612 034441 -002691 184 ®84 4685 1 5 2 1 50 2

77 14179=7 4Meth . Mne 982 127 2 6 2 80

.

.5

78 142-825 n-Ha ne 1002 984 1 2 1 50 2
79 144+821 4x81kaeid 900 19i'i 10 S 20 t0 98 .-:20
80 158-80^5 tfd+tsi2lakhbdettietw 070 475 047587 039061 -002554 1t5 085 5640 2 125 05 .1;25

8t 1582-09-8 7rifturl^ 3 39 5 94 10 5 ^a4
82 882 2 'I 50 2 t 2

83 t838^T5^-5 N4r08tt 2844 784 20 fi0 20 :. 50
84 302A 40d 4Q 98 50 40 ^ 50
85 189-84^t pha^^ ene 3024 404 40 98 80 40 :.:50

27$:3 500 . . _ 98 .50 .AO ^:. .50
87 1R1•30-0Benz©sl eiis 302.4 404 : 40 98 .50 -00

1

S4

88 192-.65-4 D4ietr2. a;e ene: . . . ^ 302.4 swelme8 :.. 40 .. ^:: 98 50 ^ . .. 40 50
80 493•38»5 tmler^o t.d ne 278.3 535 40 98 60 40 50

205•.82- 252.3 3fr0 40 $8 50 40 50

91 205-09-2 252:3 357 40 98 80 40 50

92 208=44-0 Fh^Sa^anthene 202:3 373 40 08 50 40 50

93 207A8-9 252.3 480 40 S8 50 40 08 50

^2089&8Acena ne 152.2 285 88 50 40 50

93 23&Of-2 OIUMM 228:3 448 40 98 80 40 . ..:50

96 2234-13-1 CktaCnlorona Cialen9 ^ 403.7 ^.: .. 440 40 98

. ..

50

...

40 98 -:. 50

97 274-42-0 279.3 :...:>346 ^- . . . 40 ^ 98 50 40 98^ 50

98 22&38-8. )"nir.i^z a tr atridine ^ . . . 279.3 . .:. Y346 . . . . ^ 40 ^ . ..., 98 . . . .. 50 . . ^. 40 .98 .., . . 60

99 ^2385•85•6 AAlrex 545:8 om POSe s 40 :. .. 98 50 40 50

100 855t•13- Ttlm W hen2ene 120.2 1$A.7 10 95 20 10 95 2.0

101 140-60 Te 230.3 .: ^337 :40 . 88 80 40

A

roethane 151:4 948.b ^5 90 10 5
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T'able 3-1 COPCs 2459tt-WTP-RP"N'-PO-i}3-QOSr Rev i#
Tntegrates! Emissions Baseline Report for. the Hanford

Tank Waste Treatment and Immobiliaation Plant

. .

. ^
^ ^

. .

. . .

. .. ^^.
..

assurtred .
o6uat
equihtunim

Of
i50ttrerm-^.

PPMV . .
.

.

.

^

. . . .

e&mnated6y8PatnlMWasPer
A SIMMhersi ^^^. harx1200t

. . . . .

esWnaWbyBPanqMkYwfii4:^.
c04serYatiValigm fp[mucfig and

3+atuespahtpt+erteanPreakted
6 Yaws (yaws 9995

^

. .

noof MW

. . . . .

YawsCap^itYCametatitmcart74n^:
Botl load ind uatlraficcwtstarrts

^

.

0.1 dt(feter&emritlt %eitUrxaYh

:.:. . .
Prsdicte<l
RE

^

OF

Estima#ed
Carbun
CaDacitiv

PredleteG
RE 4F

cOmpo
und CAS Cpm und Name CDFC tmW C A 9 C

gadsl100
caa'bon

BS'+andMW
estimati0n

YOws
edictron

9

%
massind
massOtrt 100" 1r 9'0

maesinf
massaut

103 287-92-3 C .ntane 70.t 49 20 a.2S 8.5 20 i25

104 309^0-2 AWtut 364.9 145 90 10 5 90 10

105 319-8A-5 HexaaneLindans At IiaBHC 2900 . . 288 98
^

50 40 98 50
t08 319-86-7 geta 6HC 290.8 288 40 98. ... 50

... .

?40 98 . . 50

107 319-56-8 De8a-9FiC: 240.9 ^ .. .. 286 ... . . . 40 ,^ . . 98 . 50 40 98 50

108 3697-24-3 5+W' na 242:3 404 .. . 40 98 50 +70 98 .^^ .. 50

400 38 2EY1 RtntnWBam MqOctarxt8t6 43L1 ^. ... 192 20 ^. . 98 .. ... 50 20 98 .. . . 50

110 4170-30^32-&stensld8 ?-Suf2trai .. . ^ 70,1 102 0.68353 0.3658 -0.034 1.92 (0:08) 402 2 : .. 80 5 t 50 ... 2
111 465-73.5 1s0it7in 384.9 304 40 98 50

. .
.. ^ 40 08^ :'. ^^... 50

... i 72 6t&00:•0 Fdrma ^ 30 .0 -10.5 -2.48524 0.69123 A.00375 0.00 0.00 100.t0.. 0 0 ^. 1 0
..

0 ...: ^ 1
113 ^.: 150^29•3 4.4-DDT ^.^: ^ . . 354.6 26t1

^^

40 98 50 ^ 4u 98 50

^..; 744 50-32-8; senzo(a)pflerw 2523 .. . 495

^

40 98 50 40 98
^

50

116 53-.70•3 Ditter¢ ait anshrx;ene 278:3 .^ .: . 524 . . .. 40 ^.. 98 . ^:. 50 40 .. 98 ;..50
116 54Mfi9-0 1,2dAiMerne€"ne: ^: - 96;9 44 0.87587 0.39061 402554 ^.. 135 :... 065. 58.40 0.5 20 125 0e5 20 125.
117 540•84A 2 4-7i .. nLans ^. . .. 114.9 992 1 , : . 50 2 1

^
50 :. 2

118 5§4»73-1 13^ -. Obenzdne...: 147.0 173 10 85 20

...

...10 95 20

..: 119 58,23^5 fi.0Mteb'aCNfN'id9 153.8 781 1.07481 0.28188 -0.02276 5:&9 3.88 8605 2 80 5 . . :^ 2 ^ . .. tl0 5

120 563-60-4 3-Ma 2-0wtanane 8&1. .::. 94 :. . 1 50 2 1 50 2

t21 58-4" 3-M@...ctbtaNtmene,. 256A . 280 40 98 : :.50 40 48 so

.:. 122 5&55-3 228.3 - ^^-437.5 40 .:.. 98 50 40 98 .::: so

123 57+14-7 11'. .. raairae- ^ 63 50 .:^ 2 1 50 2
124 58^89•9 mma;SHC Gindane 323.4 40 98 50 40 98
125 58-.40-2 $ TBttac1Y0F9 itd 150 5 90 10 5 90 10

128 591•78-5 2-Ht4e8nf^rie 127 80 5 2

127 59wr0<7 +#G19oao^3-m noi

P

235 10 95 20 20

128 59-832 N-Nttmstmi it^ t0 95 20 10 95 20
929 802-87:9 5=N : t^ns 279 40 98 50 40 98

i39 =68-2&7 : :etheP> 39,.8 0:23477 4,38044 -0.02235 0,71 021 29.60 0.5 20 1:25 0,5 20 115

2ins^731 603+3M9 T .: 2463 347 40 98 50 40 98 S0
t32 80a4^4Me "razine ,. 87.8 0 ' 0 :. t 0 0 ^:. 1
133 6045-8 Acetarq^. ^ 59.1 ^. ^. 221 1.23333 0.21723 10.38 0438^ ^^. 384 10 ;, .. 9S 95 i0 96 20.. ..

^... 134 50-57m? DI®Itliln :-.

;^..

.. 380.9 355 40 .. .. 98 .:^50 :::.. . 40 98 50

135821-847 DE-n-. trFrSasamine 130.2 206

^. .
10 95 20 10 86 ^^..^ 20

^^ 738 82M83-9 Meth k^ nate 571 39 -1.07570 0.85881 A.0&878 0.01. . 0.45 ^. t4t738.837 0:8 20 1:26 0 1

737 827-13-4 Ni4ric ac2f" r ^ ^ ^esYor. . ^ 105_1 110 :. . . . . ^ 2 80 5 2 80 5
138 62-75•0 N-Nitrosa-N N-rlimath' . mine: 74:1 . ^ 153 2 95 20 2 95 20
139 83ff20-6 1.1,142-T8ttach!OroethanE 187.9 ::. 130.5 5 90

^

10 5 ..80 10

140 04-17-5 E atcohW 46:1^ : 78.3 .-0.61153 0.87525 -0.04473 ... 0A6 0:fl6. 100,00: 0 :. 0 : .: 1 ^ ^0 :0 =.. .. 1

^^. 141 64-18i8 F4rm^aeid 40.0 .^:100.7 -t177731 ^.:1.00503 A:06354 9.18EA3 ^.. . . 0.00< 100.00^ 0 ....^ 0 1.

. .

. ..0

_...

0 1

142 64A9.7 Acetc sC3d 80.1^ .. : 116 r0:055,58 0.6841 -0.46071 ^^..^ 0116 1.84i 1i82:90Y 2 80 : ^. ^ 5 0 0 ^. ^ .. 1

143 67.58•1^^^ MeBt aicWhoi Methand 32.9 64.6 0 0 1 ^ 0 ^0 1

144 87^0 2-P A ale0ttd fsn ....hot 60.1 82.4 0:27183 0.46410 -0.03662 0.59 .. . 0.43 ::. 89.50 1 50 ^^ ^. . 2 . .^_ 0-5 .2^0 . . ^ 1.25
145 67- .^ :t 2• att4riE kCetPne SB.t ^.. .. 58.2 -0.14546 . :^OA7497 A.02280 0:23 Q^:77 3.'i9.84 -^ ^ 1 50 ' . ^ 2 . :0 ^.0 1

146 67-86-3 fk84(O(8^titt: 61.7 0,67102 0.36148 -d7,02286 ^^^^ 1:83 9:93 48.32 1 50 ^ . ^ 2 ^^: 1 50 2

^;. 147 87-72-1 Hexachtorcetlrane ^^. .^ 238,7 subtimes 40 ..... 98 . .. 50 ^ ^^40 98

. . .148 884-18-2 H8xa8u4riaacetona^

...

166.0 28

. :. .

0 ..^ . 0 1 ^ tf 0 ^ ^ .. t

149 71-23=8 n-Pr4 akohW . . . . . . 50:1. ..97,2 0.38644 . 048033 A.0A505 0.73 0.27 37.701 1 50 2 0.5 :20 125

150 71y483 tHBU eIC67uN 741 .: ' 117:80:89861 0.32534 .0.03648 3.44 ^:.. tA4^^ 41.92: 80 ... 5 ^ .' 2 .80 . ..^ 5

^. ^ 151 71-43-2 Benzene 78a^ 80.1 50

152 71-55-8 ^ Mek ^^ ci8aofarm 9,f 1-TrlchloroetYk7ne ^ ^ 33:4 74.^1 ^. 0.97337 0,28T37 -0.02277 .. 4;60 . . 3.80: 78.28: 1 50 2 ^ . ^. 1 .....: 60 . . ..::2
153 72-20^8 Enib'in.:. . . .. . . . . . 380.9 . .245 . .. . . ^ 40
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Table 3°1 G(3PCs 24590-WTP-RPT-PO-03-008, Rev 0
integrated Emissions 13aseline Report for the Hanford

Tank YYaste Treatt»ent and Immobilization Plant

.

. .
. . .

.

asumed
i5U8et ^^
equitihrum
Of
tsotherm-.:
pPMV

.. .
. . .

eskmated by BP and MVdas per

A.Sfie -^^-d She d2001.

. . .. ..
es8tneted by 8P andMW wfth
conservativatism for miking and
vahtesno hi0trerihanpredlctetl

b:Yevrs awsi995^'
.

noaf^.^

.

.

MW

^

. .

Bo9i^ .

. . .. . .

Yavscapacity CIXrelatWncarbon.

Iaadin 0adraticconst2nts

^

. .

. .

0.10

. .

^

^..d;ti'areecevrittf

. ..

.

5'oerrortv4fi

Estimated.
Carbon
Ĉapaah

:.

Pratf4cted

RE:^.

. ..

^.^

DF

Estimated
Carb©0.

Calad ly
Ptetlict®d -:
RE ^...:'

^.
CSF

compo
urid

^. ^ . . .
CAS ^- ^ l Com pound Wame COPG vmol deg C A

.
B

.
C :

9 ads1100
^. Carkon

EP and MW
estimation

Yaws
ktion ^ ^- 100 g C

.
: - %

. mass n i
mass out 10 G %

massbr!
massout

^...:^ 154 7243-5 M htor 345.7 346 40 98 50 40 98 50

185 72-54-8 4;4-ODD-. 320 , 1 193 20 ^.. . . . 98 . . .. 50 . . . : 20 96 ^^..50

158 72=55-9 44-DOE:.::
^ ^

319.0 .^:31015 .... 40 98 50
^

40 96 ... 50

157 ^bromide74=83^ 9rottlOmethane Meth ^ 95.0 156 -1.23835 0.78584 •005521 0.01 .0.01 100:00 0 ::. 0 .. 1.. . 0 0 .. . i

158 74-87-3 CMprbrrf. e (Methyl CtM9?ide 50.5 . ^. _ ^..-24.2 =1.91871 0.62053 -0.00549 0.00 0.06 100.00 0 0 . ^ . 1 0 . ^; 0 1

159 7497-5 BromxhWrallethane 129A &7.$ .81399 0:41853 .0.02531 L50 0.50^ 33:10^ 1 60 2 ^:..1 80 ..^ :. 2

160 74•89-7 Math C Mene 40.1 .23 -2:52885 1;7 715 -0,21635 .. . 0100 :-. 0,00,: 100.00: a 0 . . .^ 1 0 0 4

-^.. 162 7500-3 Ctdorksttane ^ ..845 . .. 12.3 -0.50828 ^-..0,50364 -0.02179 .,.. . 0109 ,. . 0,09. ... 100.00 . .: 0 0 1 . ^. ^ : 0 0 1

162 75,01-4 ctsvride 1-Chfaroettreae . 62.5 ........13.9 498889 0.88564 40432 :.. 0.02 002: 100.00 .:. 0 ^:.. 0 .... 1 0 0 1

163 76-06-8 Jtr.etorltrie^^ 41,1 818 -0.79665 0.53512 402598 ^:. 043 0.05.. ... 10000 0 0 1
....

.::0 0 1

164 7"7-0 Acetakfe.. 44.1 20.1
^ ^

-1:17047 0;82768 -0-02475 .:. 0.02 0.02.: .^.. 100.00 :.. 0 0 ^ ^ 1 0 . .: 0 1
:^-165 76A9.2 Di¢IUtSeorhethane M seechtoride 84.9 : ..39,$ ^..A47043 0,4921 -0:02270 026 :^.. 024} 9242 0.6 :.. 20 1.25 0 0 1

-.: 168 7C^12-7 Formamlda 48-0 210 1,30981 0.25274 11:40 11A0. :,. 100.00 0 0 1

.

0 ::.0 :.. ^.^.1

.,. 167 75-130 C&1110aBiSutCK1e 76,1 ^ :... 462 0.6 ^.. 20 '.1.25 . ^ . 0:5 20 i.25

166 ^^..7&21-8 Efh ersaidde Oxvane 44.1
^

::. 10.7 -2.42379 0.94878 -0-04082 0.00 0-00 :^... 100-00 0 0 . . 1 .. .. .. 0
^ ^

0 1

169 75-274 BromadRatdorOmatHa?te: : . 163.8 90-1
^

2
^

$0 5 . ^. 2 ^ . . 80 .: 5

170 75=.34-3 1,i-DiChl9iuethan® ^-. 99.0 57-3 0.54485 .0,36091 -0,02182 .. 1A5 0.45: 31.14 ... 1 50
^

2 1 50 2

171 75=35-4 1;1=Tiichtaoethene V' idene chloride )^^ 97.0 .: :..: 31.7 . .. 0:5 . 20: .. .1125 015 . .. ^ 20 1.25

172 7843-4 DIcHO7affilorotnethane 102.9 ^- . 9 0 0 ....^1 0 0 ^... .^..1

173 754!5^8 ChivOditktoromehxsne 86-5 ^..:40.8 . :^.

^
0 0 1 0 ...0. ... 1

:.^... 174 7550-3.Telrtre mste 58.1 .:...2.87 ^0.09422 0.32583 -tl.00337. : 038 0138 ..: 10040 0 0 ....1 0 ...:1

.:^. 176 LkA25 N eftlerfa Si-0 ..:,. 101 .=0.32847 :.0.70602 -0.4511t. .,: 0.08 1.92 ::.2335-?3
^

2 :.^ 80 5 '..0 0 :-> 1
.... 178 75,55-$. &Met ^.. Kkitt; 87.1 ..: 66 0489t9 0.43529 402293 0.59' :.. 1Ga92 1 50 2

^
0 0 1

<.., 177 75:-84.8 Di9wrad8tro tttane .: . . 209.8 . 24 ^.. 0.62076 0.30701 -0.01384 :,. 3.18 3.18 100.00 0 0 ..: ^^. 1. 0 0 1

178 7S83^a TnfKtonft^tomomethane ^^.^. . 148.8 -57.8 0 0 1 .. ... 0 ...0 ^:. 1

179 7r85-0 2• 42• not 74-1 ^..-. 622 1 .. .. 60 . 2 1 50 2

^ 180 75-89-4 TrictdotOButlromethane 137.4 23.8 0;17307 0.40715 -0.019t5 0:58 0.56 100.00 ^ ... 0 : .. . 0 ... i 0 0 . .. 1

:,.. 181 75-71•8 DiCtdWQdiBtiUtOtn2thai}e:;^ 120.9 .29.79 •DA735 0:40145 -001404 0,32 .... 0.32 100A0 ^:. 0 0 1 0

^

0 ^..1

182 .75.992 •D^etQoro a ronicaeid^^ . ... ^ 1430 202 ^ . .. . 10 95 20 .:10 95 ^.^.. 20

183 78fi3•9 TrPChltiroaCetio acW . . . . 163-4 196 20 .^: . 98 ^. . . 50 20 98 50

184 78-1#9 1,1,1,2-Tattaehbro-22-di8uor0ethaile^.^ 208.8 91 2 80 .. .: 5 :.:2 80. ^:.: 5

-:. 185 7&12;9 1^# 2 2-Tettactvaal-2-Hifiuwcethana .:._ :.. 203-8 93 1.37307 0,17825 -0.01465 :^. 1521 13.21 80.85 2 .: _ 80 ..:: 5 ...:. 2 80 r.. 5
. .. 188 78-13:7 i ^1 1 •tr}giaucethane Preon 113 187_4 -:_ 47.8 1:27988 0:18656 A.01231 ... 11,$8 10.88 91,58 a 50 ^ .. 2 1 50 2

187 76-14-2 1 -Q^a,t 1,2,2=[aVatlaqr[aethane-. . 170-9 3.8 0 0 1 0 0 1

18$ 78•1&3 C ^. tal4twroaihafar..: 154-5 -39,1 0.08204 0.34758 -0.01343^ .: . ^ 0:53 0.53 100.00 a 0 ^. ^. ^. 1 0 0 1

..:: 1$9 7644.8 tie LMer .. 373.4 138 8 .^... JO ...10 5 90. ... 10

190 78-$8-1 qb^q a1COhd 741 1079 084818 033155 -003559 303 103 3303 2 80 5 2 80 5

191

.

78375 1130 968 t398872 0.287 002571 474 374 7891 1 80 2 t 50 2

192 78922 BUtatwl 741 995 076814 034611 -003478 244 144 5900 t 50 2 1 50 2

. .. ..193 789'3-3 :2$utanone 72,1 78.5 0:48525 CY:37888 -0.02801 1.15 0:15 1288. . . 1 50 . . 2 1 50 2

:.: 194 79-00-5 1 1. 2•Trictmarostha^ '^ 133:4 113.8 1:17183 0.27791 -0:02740 . ^ ^. 7-35 .. . . 5135. 72.79. 2 80

^:

. 5 2 80 S

195 79-01•6 T7khWroa h ene 131-4 ^.^'. 88-7 .1:02411 0.29929 -0:02339 -^ --.5.01 4:01^ 80.02 1 . 50 2 1 50 2

... .198 79409-4 Pr bricacld 74:1 ^ .. 140.7 :.077$45 -..0:4457 -0:05209 1:91 f00!+ 4

^

2 -:80 8 1 50 : 2

197 7940-7 2- ^aC^ 72.1 .^:141,8 0.75549 0A7108 -0.08815 1.69 (034} .. 1$:241 ^. 2 ^^^^ 80 5 i F-0 . 2

:..198 79-20-9 MBt :dCetate . . . 741 56.9 0.13314 0.42849 -0.02188 0.4$ 0.52) ... 107.G0 1 50 2 0 0. ::- 1

199 39,14•5 1,1,42:TStrachtaN(attkhne 1679 146.3 1-52322 0:17848 0-02019 21411 .^ .18.11. 76,32. 5 .^ . W 10 5 90 10

200 8001-35•2 Taxs ete. 414-0

^^

m^ sefl 40 98 60 AO 98 .. . 80

201 82-8&& PantacNoroNUmenzeae PCBN .. . 295.4 328 ... . . ^ 40 98 50 .: :. 40 ^^.08 '.-50

202 83-32-9. Acena hene ^.: . . . . . . 154.2 279

. .

: . . . . . . 40 98 50 40 ^ . . 98

203 84-68-2 Dlat . ate 222.2 ^ ^ 208 40 98 . 50 .. . 40 ^ 98 ^ :.50

294 _8474^2 i5LXN^shth8late^ 278:3 . ^ . 340 98 50^ AO 98 ... . 80
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Table 3-2 Compounds detected >0.1 ppm 24590-WTP-RPT-PO-03-008r Revfl
Integrated i"missions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plan
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. .
.

.

.
^.

. . .

.
^

^.

. :
.

^
.

assumad

ounet
equilbriu

m of ^ .

isotherm
PPMV )^ .

.

.

^ . .

. . .

est6nated by BP andMVdasper

:. A. She ^herd She herd 2001 )

. . .. .

estimated by 0P and MW with
ctlnserva8vatism for mbting and
values no higherthan pradicted

. Yaws Yaws 995

noof<

. ^ . .

carbonfoadfngestimate
constants

^

^ ..
0.100

difference
wrthBP^ 1{,enorwitt

6stnnated
Carbon

Ca oi ^ ^^.

PredPcted:
RE

. ^

OF^^^.^

Estlmated
Carborn
Connolly

Prediated
RE pF

comp
ound CAS^. Com od Name. CQPC MW 6oi6n t. A - ^ ^ B C

g adst100

carbon
and MW ^
estlmatbn

.. Yaws

radictton
^

L100 C ^. %
mass in t
massout l100' C %

mass in 1

mass out

1 541A5-9 Cyc iotrisilaxone, hexametht- 222.5 13 5 90 10 5 90 10

...2 556-67-2 C Wtstrasikixaneoctameih 4 296.6 178 ^^ ^ . . .. . ^ 20 .98 50

. . . .
20 88 50

3 u$106Q-Q tetfameth^ cbbisibxane.. . . .^.194.0 135 5 .90 10 6 90 10

^4 3622-84-2 Benzenesulfanamide N•bu - 213:3 314 40 98 50 40 98 50

5 5145-07-1 2 3H: uranon®dihro-3.5Kfinetht-^ 114:1 206 . . .. . . 10 ... 95 .:.20 10 95 20

8 108-474 : ridine2 -dimeth -^: 107,2 ^.. . .15 10 95 . . ^ 20 10 95 20

7 109-99•9 Fu`ari tetrah dro- 72:1 .: ^ 86 029858 0.35648 fi.0155 0.844 0,150 -18.42 1 50 2 0;5 20 1.25

...8 1110^00,9 Furan .:^ 68:1 ..,.. 31A 0.04084 ^..^0:40613 ^...-0,0162 ^:.0.415 ; f0.085 -20:35 0:5 :.. 20 ^... i.25 ^. . 0 0 ^ 1

.9 110-86-1 P rkP.ne 79.1 ^.. 115.2 : .. 2 .80 ... 6 2 80 5

10 1708-29-8 Furan:25-ct9t m- 70:1 67 0.3399 0:40041 A.02451 01822 i0178 -21.62 1 .50 :.. . 2 ^..0.5 20 . ...: 1;25

11 24405-16- 2H#' n-one,tatmh ro-5,6-d3meth !-,tmns-.. .::128:2 18 . . ^ ^ 10 95 20 ^^.10 <^.65 ^..20

12 28595-2 rimldirte 80.1: 123 2 .. 80 6 2 .80 - ^ ^ 5

13 290-37-9 mzine 80,1. :.. 115 ^ . . 2 80 6 2 80 5

94 534-225 Furan, 2-meth 82:1 63 :. . 1 .. ^ . 50 2 . . ^ 1 . : . 50 2

15 930•22<3 Oxitaneethen }- 70<1. 67 1 . . .50 2 1 50 2

16 98A8-0 2 8H uranone dih rg- amma but rotactdne 86.1^ 205 1:29434 0.29719 -0.D4658 8.924 1.076 -12.05 :. . 10
.

95

. .. .

. : ^. 20 5 90 10

17 3457-90-7 1 $-Pto nediW^^ dinitrate 168.1^: 100 ^:. . 2 80 . . 5
^^

2 80

18 34HiA1-8 i 4-Butandbidirerate 180:1 130 5 90 .. 10 5 90 in

19 544•18-1 Nttrousacid, b ester^^ 4031 78 1 50 2 1

20 624-91-9 NFttnssacitl meth ester^ 61.0 64.6 : 1 . ^. 50 2 1 .:.50 2

21 525-68-1 N7tHeaekfeth ester 91:4' :. 88 ^: 1 50 :. 2 1 50 ^..:2

^^- 22 827-05-4 Butanal-nitro- 103.1 .,.. 95 90 95 20 10 95 '.26

23 627o-18;4 Nitrfaaa^ pMIFA ester 1051 ^... 11 2 80 5 2 80 ^,.5

24 82-75,8A4. Matttanamine^.:N-meth HN-n^trdso-andothers 74.1^ 153
^

10 :... 95 20 .^. 10 ...95 ....^.20

25 928<48-0 Niaioaeid^^.bu aster^ 119.1 136 .. . 2 :. 80 .. 5 2 80 ^:^^

26 12.3-75-.1 P rrpl^9itti9 71.1 87 ...0.60693 0:36363 -0.030Q4 1.634 0.834 38.80 1 ^:. .50 2 1 50 ^:^ . ^ 2

27

^

22431-09 Ade#saaam` e N tarxeM ikw iidsee . 99.2.. 130 :.. ^ 2 80 . ^. . 5 2 80 ^ ^ ^ ^5

.. 28 616,45-5 2 : . inone 85:1 245 :. . 10 96 20 10 ....95 . 20

..29

^

75-50-3^ A9ethanamins N,N-dimeth 591 .. ^. 2.9 .^:id.09422 032583 d),0Q337 0;377 0.377. 100:00 0 ^^:.. 0 1 0 0 ^: .^t

.: 30 107-12-0 PtP . nUrile 5511 : .. 97 ,.:.0.05925 0:67747 d5,03781 0319 6:6E1) -213,35 1 50 2 0
....

0 : - 1

31 109-74-27 Butananleite . . .. ^ .69,1. '. 148 17:64394 f3.$8787 .0:t43822 1:84$^ ' 0_3523 -21:34^ ^- 2 80 5 ^1 50 .. .. . 2

32 910-59•6 Pentananttriie 83:1: 13 ..: . . ^ ^ 2 80 : . 5 2 : . ^ 80 5

33 124-13-9 OciansnivRe ^: . . . . . 125:2 199 10 95 20 .10 95 20

34 2243-27-8 Nonsnenikite . . . . . 139:2 224 . ^ ^ 10 95 . .: 20 10 95 20

35 620-73-9 Hexanetiitr'sie 97:2 162 10 ... ^ 95 ^. . 20 10 95 20

38 629A8-3 He tanenitrile. . . ^ 111;2 ^:. 180 10 95 10 95 20

37 75-0514. AcetoniltAS 41.1^ ^^. 81 -0.79866 0,83512 -6.02598 0,035 {0.985} .. -2789:59 1 50 . :. 2 0 . ^ ^ 0 1

36 109-21.7 BOtanokacki bu lester .: ^ . . . . .^ 14442 166 :. .
^ ^

. . . . 10 95 . 20 10 .^.,95 20

39 110•27•0 Tetradecanok aald,..1«meth teth ester 270.5 300 . . . . 40 ... :. 95 50 . .. ^: 40 98 60

40 123-25:-1 Butgned?Ul-, ackt,die8i ester 174:2 217 ^. ^. . . . 40 ^. . . 98 . . . 60 40 . ^^ 98 50

41 123-86+4 AeetiGac6t, e6ter
^

116.2 .-: 126 ^^ ^ . . . . . . ^ . . .. 2 80. .. 5 . ^. 2 80 5

42 126•73=8 PPos ' . acWbi `. Iester. .. . .. . 266;3 ^.-. 289 ^^:. . . .. 40

... .

98 ^ .. 50. . 40 .^.98 50

43 141-78•6 Acaticacid sth estsr.:. . . . 88:1^. . 771. : 0:63612 0,34443 -0.02699 1.840 0.840. 45.65 1 50 ... . 2 1 50 : . .. ^ 2

44
^

9898-59-1 Formic aokl, 2 n ^ ester 8611 83 1 50 2 . . ....9

..
. . :5Q

.
2

. ... .45 590-61r2 P nokaaid bu lester . . . .1302 145 2 80 5 2. ^ : 80 ^ : 5

46 591-87-7 Aveticacid 2- n estar . ^ ^ 20011 . . 103 : .. . 2 80. . 5 2 80 ..:5

47 592-84•7 Fptntie^^.a6kf, buL ester:.^. . . ^ :1Q2:1 107 ..^ 2 80 5 2 80 5

48 84•68-2 1 2-BenzeaedicarbRaz eeid diethIssiar 298 40 98 50 .40

49 9002•84-2 Pentadecanokacid^ 242,4 339 40

Page .G3-S



Table 3-2 Compounds detected >0.1 ppm 24590-WTP-RPT-PO-03-008, Rev 0
Tntegrated Enmisseains Baseline Report for the Hanford

Tank Waste'freat.menC and Immobilization Plan
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RE
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Cartson
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50 107-92-6 Butanoicacid 88:1 1615 5:22889 018481 -0.03737 8.389 1.611. -19 20 10 95 20 ^..5 90 10

51 2091-29-4 9-Hexadecenole acid 254.4 350 . ^. ^ 40 98 50 . ^. ^. 40 88 50

62 544-03-8 7alraaecanoicaakf ..: . . . . 228A^ 326 ^. . . 40 .^ ^. 98 ..^ ^ . ^ 50 40 9H 50

53 57-10-3 Hexadecanaic acid^. ^ - . . . 2564
^

40 9a

..

. .: 50 40 96 50

54 64-19-7 AcatiC®c&7 601 118 405553 0.6841 -0.06071 0:158 1.842 -1162,90 2 : 80 .. ^ 5 0 0 1

56 105,42-0 2-Hatiahone, 4-meth ± 114.2 140 2 . : . . 80 5 2
.

80 5

56 106-35-4 3-H9 tanana . . . 114.2 .. . 147
..

^. .. 2 ^ .^ 80 5 . . ^ 2 80 5

67 106,88-3 3Wtlctannfle ^ 166128.2 10 96 20 ^ ^ 10 95 20

^..: 58 10787-9 2«Pentanona 2 5 2 ^ .. 80 . . ^ ^ 51
xa 1n8-T0-1 2-°entsi?8rse ..",IB!^' 400.2 1174. 2 a? 5 2 $A 5

60110«63A 2- tanone 1142 :.' 150 ^^:... .. ^- 2 80

^. .

^::2 80 ..:..5

61 111-13-7 2-Qetanone 128 173 t0 95 . ^. 20 ^ ^ .10 95 20

62112=5- ^-9 -ktndscaone 170:3229 40 95 . . ^.^^:40 9 50

63123-193 4-Haianvna 114:2'P44 2 80

1

^::2 80 5

1534=26^5 3-Tr^,ecenona 198.4 263 40 98 ..49 98

65 1534-27•8 3-podeeanone 1643 250 40 98 ,:?}0 98 50

66 15932^& C ne 8-meth 2 ^1-meth teth ene 152:2 224 40 98 "^ 40 98 50

67 22026•!2 8-Trideea(mna 198.4 263 40 9 40 98 50

88221&87-73-Undscanone

^
170.3227 40 98 50 40 98 60

8950839-02 5-tintleasnone 2-meth^ ^ 184,3 210 ^.. .. 40 .. 98 59 40 88 50

' 70 5 3-80<4 2autaiipee 3-math . ' .. . 86.4 ._; 94 1 50 2 1 50. 2

71889-38-8 3-Hezanone 100.2123 2 60 5 2 80 5
72 589-83=9 4«9ctanoita : . . . .. . ^ 1282 : ^. 166

_
10 :^: 96 ^ . ^ 20 10 95 20

73 591^78-6 x•He%8nune 100.2 127 ^ .

...

.. . . . 2 ^ : . 8 5 2 ^^.80 5

'^. 74 693 8-0 2T' 6'snone 19$.4 ..; 256 40 98 ..': 60 40 9$ .50

75 629-23•2 3-Tetradecanone 212:4 :.. 263 ^ ^. 40 ^. >. 98 ^. .. 50 40 98 60

76 7-641': 2-Pt4 none 58:1^. 56 -0:14546 0.47497 -0.02286 0.227 . '0.773} ^:.. -339.84 1 ^.. 50

. ..

2 0 0 : .'. 1

77 763=93=9 3-Hetmn•2-one . . . 98.1 140 2 . 80. 5 2 5
78 78-93-3. 2-eotanona 72,1. ^.. 80 0,46525 037688 -0,02801 .1:149 0149 12:98 ^^. 1 50 2 1 50 2

.:^ 7978-944 3-Bulen-2-ane 70.1... 82 1 .. ^ 50 2 1 S0 2
80 82155-6 2-Nanariuae . .. . . 1422 195 t0 95 . .:.. 20 ^... 10 .:,95 ..^..20
$1 89-82-7. C^gqlqttelrqflone, 1-mek^th idaae 162:2 224 ^^ . . . . 40 ^^. 98 50 40 .^.:98 -^^80

82826•78-0 3-Nonatrone 142.2188

^

. . . . . 10 . 98 .. 20 10 95 20
63925-68-7 2-Ha tartone 8-matli .- ^ 128.2 ^. 165 10 :^.. .95 20 .10 95^ :ZD

84 98-86-2 Ethanane I -phenyl-.... 120:2' .:.. 201:7 10 95 20 .10 95 20
85110-82=3 Pentanai^^^ 86.1:.:^ 103 .^. 2 80 5 2 80 5

86111-71+7 HetunaF 114:2:^.^^ 153 10 ::. 95 .^.2£} 10 95 20

87 123-38-Ci Pro nai 58:1 . ^ 49 .0.05519 0:49738 -004331 0,327 0.773 ., . -5192 0:5 20 .. . . 1.25 0 0 1
88 123-72^8 Bu^naf^ .72.1 76 0;45059. 0.J7372 -0:02889 1.122 0.122 10:86 50 ... : 2 1 50 ... . . 2

89624-13-0 4ctanai^ . . . . 128.2^: 171 10 95 .-'^ 20 10 ^.^ . 95 20
'^. 90 124-195 Npnanat. .. . . ... .. . . .1422 93 . .

^
. . 1 80 . . . 2 1 .60 2

91: 99269-28. Heaana}3-meth k- 1142 143. ,^ 2 60 ^: . 5 2 80 ,.^ 6

^:. 92 68-25-1. Hexana[.^.. 1002 : .. 131 2
^

: .80 S 2 80 5
93 75-07-0^ ACetakle . a 44;1 20.1 -1.17047 ^...0.62766 -0.02475 0,016 0.015 .^ : 100.00 .. 0 0 ' 5

^

...0 ^..,^0 .. . . 1
94 104-76+7 1-Heuann 2-eD - 10 ^. ^ 96 . 20^. 10 95 ^^.20
06111-70-6 1-H tanol 11fi:2 :^. 176

10
96 .10 95 .. . 20

98 192-02-£ i-t3ctadeeanai 2705 33$ - .. . . .

40

50 ^ ^. . 40 ^^. ^^.9$ : '. 30

97
00 0.78814 0.34611 ^ -0.03478 . 2,d39 .. .1.439 ^ 59.00 t

..

.50 . . . 2 _.:1 50

98 2i36=70=1 Ethanol; 2^- mu^atlec' ox ^ . ^ 258.4 ^ ^ .259 40 98 ^ . . 80 90 9$ 50
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Tab1e 3-Z Compounds detected >0,1 ppm 24590-WTP-RPT-PO-03-008, Rev 0
TntegratedEmissions BaSeline Report for the Hanford

Tank Waste Treatment and Immobi(ization Plan
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assumed
outlst
equlGbriu ^
mof .

Isotherm
PPNN^

. .. .
. . . .

estimatedbyBPandMWasper
A.She heMBhahed2001

estimated by SP and MW with
coneervativatismformkingerid
vaiuesnohighertharfpredicted

bYaws aws995^

.
noof: . .

. . carbon toading estknate.
^ constants

^

0.500
difiference
w#hBP %errorvAth

Est4natad
Carbon ^.-
Ca pactly

PredicEed ^.
RE DF ... .

Estbnated

Cafbon.

Ga "

PredEeted
RE ..:^..

.
DF

camp
cund CAS

^^ . .
Cam untl Name CflPC

.
MW Beilirf of. A ^ ^ . B

. ^
C

9adat100
carbon

andMW
estimation

Yaws
prediction

.^ ^..
1100 C %

massPnl

massout 100 C %
massInl

mass out

...99 36653=82 14,1sxaiecano4 242:4 344 40 98 50 40 98 ^ . . . 50

.100 51411-24 610-D0decadion-1roI37113rimeth - 224:d 216 . . . 40 .: .. :. 98 ^ ^ 80 ^40 98 50

101 67-5S^ 1.2-Prtianedtol ^ . . . .78.1 187.6 . . . . . . . 10 ^.:95 20 10 95 ^ . 20
^ ^102 59832-3 3-Buten-2-o1 . . ^ ^ ^ 72.1 96 50 ;. . 2 ... .. 1 50 . 2

103 6032-297 2-Pentanol 88:2 ^ ^. . . 118 . . . . 2 ^ ^ 80 6 2 80 5

904 827-27•0 3-Buten-1-o1 723^ 113 :.. 2 ^ .. . 80 : .: 5 . ... ^ 2 80 ^. . ... 5

105 64-17•5 Edlanot 4&:1 .... 78:3 .-0.51153 .0.67528 -0.04473 0.059 0941 -1604.16 I ^. . 50 2 0 0 1

108 67-66,1: Methanol 32.0 64.6 -1.96739 0.82107 . -0.01393 0.002 0.998 -63343.92 ... . 1 .. . .. ,..50 2 ^. . .. 0 -0 ^ . ^. 1

907 67.53•0 2-Pronol 601 .^^^. 82.4 0.27183 .^..0.46419 .•0.03682 ^^.0.590 0410- :. . -69,50 ^.^ 1 80 2 0.5 2^0 1.25

108 71-23-6 1-P nal SOJ 97,2.
....

0:38644 0.48033 -0.04505 0.728 0.274 -97.70 1 50 2 0.5 20 1;25

,:. 109 75.85A,.. 2=P.o anol 2-math 74.1 822 ^ . ^ . ... . . .. . . . . . 1 ^.^ 50 -^^ 2 9 ...SO 2

910 75-843 1-P anai, 2 2-dimeth 6 88:2 113 .:: .: . ^ 2 80 '. 5 2 80 . 5

111

^
76-85-0 2-Butann!etlr - 88.2 102 2 80 5 2 80 5

. .. 112 78-92-2= 2-8utaitiai; 74.1 99:5^. . 0:76814 0.34611 -0.03478 2.439 1.439< 59.00 t . .. ^.: 50

^
2 1 ^ :. 50 2

.,. 118 87^E8«,4 1,3-Bvfad4ene 1.9,2.8^44-hetcachbro- 26Q.8 ..:. 2 1 0 ^ . ^. . .40 ^... 98 50 40 98 50

114 96d1^3 gLxloetntanof
... ^^

8611 : :. 139 2 .: : .80 5 2 80 5

..: 1.15 1184fi0-7 1-PKa ne' 2-fluam- ^ 80.3 -24 0
.:.

0 1
^..

^. ^ 0 0 1

116 127-18-4 Ethane teirechloro- 165.8 . ^.: 121.1 t:40596 0:20802

^

-0:02097 .15.030 .: ^ 10.030 80.73 5 90 10 5 90 10

117 156-59-2 Etllane . ^ -dichkito- Z 98:9 ^... 60 .0:47567 :..0.39081 -0:02554 1:147 0147 , 12.81 1 50 2
^

1
^

.50 2

,. 118 1717-0043 E#tanejj-dichbro-l-fiucra-- freon14b 117A 32 0.5 :.^. . 20 .^:. 1,25 .... .0.5 20 1.25

119 58-23-6 Metharta:te#rashloro• ;-^- 153.8 : 76.7 1:07481 0.28186 -0.02273 5.891^ 3.891^ 66.05 2
..

80 . . . .. 6 2 80 5

.: 120 7447,3^^^: Methanechloro- R-40 50.5 . .. -24:2 -1.91871 4,62063 -0.00549 0.003 100.00 . 0 0 1 0 0 1

121 75-02,5 Ethene ikrarw 46,0 .72 0 0

-

1 0 0 1

122 75-09=2 Methane Uichloro- 84.9 39.8

^

-0:07043 0.4921 -0.02276 0.260 0.2401 -92.42 0.6 20 1 .25 0 0 1

123 75-453 Methane chbroddhmro- R-22 86.5 -. . -40.8 .. : ^ ^ . . 0 .: . 0 .. . . 1
.

0
..

0 1

^124 75-68-3 Ethane:-1^ah1ara1,9-0i8uora- R-142 100.5 -10 0 0 . ^ . 1 ^. ^ 0 : . ^ . 0 1

^.. 125 75-89=4 MeUsane:.:trkhtarafPuarii- Ra 11 .^< 137A 237 0:17307^ ^.^.0A0715 -0.01915 0:558 0.558= 100.00 0 :^. 0 ^ . . . 1 0 0 .:^1

^^.. 126 6031-02-3 Benaeiie 1-meth en y1- ^. ^ 162:3 ^ ^: . . 208 . . . ... . . 40

^

98 50
. .

40 98 50

:: . 127 100.41-4 nz a eth I- . . . ^ ^ ^ 106:2 1362 .. .. .. . . . . 2 80 . ^ 6 2 80 5

128 10042-6 8enzeneethen . .. . . 104.2 145.2 2 80 5 2 80 5

.:.. 129 106,42:3 Benzene';14-dimeth V- 10612 138 ... . .. . . . ... . . 2 : ... 80 8 2 a0 5

130 108-58=3 Benzene 1 3-dtrrreth 1062 139,1 .. ^ 2 80 .. 5 2 80 5

131 108=88-3 89r;zanemeth F 92.4^^ . ^. 110:8 2 80 5 2 80 5

132 32 -53-7 Bsruane:: 2-ms 2: ^ ro en 1321 t83 10 95 20 10 .95 20

133 538-88-9 Benzene::. 1- 148.3 . .. 205 .. . . . .10 . . ^ 95 .. . 20 10 95 . ^ ,. 20

134 637-50-3 8enzene:1 ron 118.2 - ^ . 175.6 10 96 -^ 20 10 95 ^ . . . 20

135 84M8-3 1,Y-B tie : ^ 2-me19 - 168.2 255 ^. . 40 93 ^ . . 50 40 .. .. 98 50

...138 71-432 Benzene':- 78.1 80fi 1 50 2 1 50 2

^ 137 92v2-4 1.1'^Bi hen 1542 265 . .. . 40 98 50 40 98 50

-:: 136 95-47-6 Benxertei1;2-dimem 1- 106,2. : 144 ... 2 80 5 2 80 ... 5

139 74-99p 1-Pro: ne: ^ . . . . . ^ 40.1' =23 -2:52865 1.74715 -0.21635 0:000 0.000^ 100.00 0 0 1 0 0 1

140 20184-911 4-Non ne: 1242 ^:. ^. 154 . . . . . . . 10 95 20 10 . 5 . .. 20

141 61142-40- 4-Undecene, 4aneth 1-.. 188:3 193 98 50 20 98 50

'^. 142 829-73-2 1.Hexadacene . . ..
^

224.4 274 . . . . . . . ... . . .. 40 . . . . 98 . ^ . 60 40 98 .50

.143 74830-39 9-Undecena.4-mMh . . . . ^ 1881 193 ^. . . . 20 ' . . ^ 98 60 .. . 20 . .. ; 99 50^

144 74630-.484 3-1,lnskeceiia,2-meth 66:3 ^..^ 193 ^.. . . . . . . 20 ... 98

^

50 ^. .. 20 98 ^ :. 60

145 764=96-5 5-t.Nrdecene. Z . ^ ^ 154:3 .... .. 192.$ ^ . .. 20 ^.. . 98 50 .. . . . 20 . .. 98 ^ .. 50

146 82144.9 4 5-Nonadlene 1242 .:. 142.5 .80 5 ^. . 2 80 5

147 1008-80-6 Ne httiaferie ^ decah dra2.3-tlimeth 166:3 187 20 98 20 80
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Table 3-2 Compounds detected >0.1 ppm 24598-Wt`P-RPT-AO-43-008, Rev 0

Tntegrated Emissions Baseline Report for the Hanford
Tank Waste Treatment and Plan

. . . . . ^ ^ ^ assz,med:
. .. . . .. .

ou8et

. . ^ - ^ . . equWtxht ^ . . . . es9mated by 6P and MW vh6t

m of . .. . . conserva6va6sm for m&in9and

^ .. . . - wotherm^: estimatedbyBPandHtW aaper vaNesnohi®herthajtpredict€cl

. .
- PPMb.:. A Sha herdShe erd2001 'Yawa aWS985

. . . . ^ . . . Estknated Esfimated . .... .

. . . . . . ^^ cartienWatl?nges6mate diYfemnce Carfwn Pnsdicted .... CaAwn Predicted: . ^.

no of constants 0.10 wNh Si+ 96 errorw3th Ca ac RE OF ^.. Ca ei RE OF

comP . . . : ^ . .. 9 ads/100 and MW.. Yaws mass in 1 mass In 1

aund CAS^^^.. Mompound MW Baflin ^-.A B C carbon es8mation redic8an 0100 C .^:% massout 100C % massout

148 108•87-2 C kfLwrane me h b 98.2 101 2 .. 80 .:.. 6 2 80 5

148 110=82-7 clpliexane^.... 842 8017 ^-:1 50 . 2 1 ....54 2

150 1472-09-9 2 m ne 1543 .^. 15078 ...^ 20 98^ ^^ 50 20 98 50

151 1618-n-0 Ns h9ialene adrq-2 6-dimethyt- 1883 ^ .. 187 :. . .. 20 98 SO 20 88 50

152 183044-0 C c.^ ne.1,1-dkneth 70.1: 21 0 ::.. 0 1 0 0 1
^159 1678-93-0 bhexsne, butyl- 140:8 181 10 95 .^. 20 10 95 20 . .

154 2415-72-7 o ro ane, Lr2at 84;2 1$9^ 1 50 . .. 2 1 50 2

^ 155 287•023 C^ :^ atane . .. ^ 70.1^ 49,3. 1.28 0.5 20 1.25

158
^

2883^0053 Uctana.:2 tahex .: ^ 196.?i 181 60 20 88 50

^. ^. 157 29e.63-2 C:v . d
.
acane taa.s 239 50 40 98 50

^158 2958-.78-1 rta .thatsne«dasah .ro-2-math 152,3 201 40 98 :.: 50 40 98 50 : ^..
^188 3073-66-3 . ^.tfaxane 1,1;3=trktteUr 126.2 -:: 138.6 2 80 . .: 8 2 80 5 ^.. .

160 32281^95- ntane 1 &sf6hetb 1-2 -me!hytelh yf^h 14113 82 1 50 ^ . 2 . . ^. 1 50 ... 2

^^ ^; • 181 3604•14-6 Na : . thakne <tecab nrl,2-dkna 1683 167 88 . ^. 50 20 98 50

192 41977,33- n5ane,1= n....^2- 154.3 151 ^ ... ^ 20 98 80 20 98 50

163 4292-82•8 2jelohexana , - . 154:3 2017 40 98 50 40 98 50

1B4 4806$1-5 Ia0uG9na eth - 84.2 71 1 50 2 1 50 2

... 185 493•02-7 Ma . . `akne decah - ro- trans-^ 138.3 ;;.. 187.3 10 95 20 10 ....95 20

168 648763 bh'0ltane,2-b9 A;i.S-trimeUi :. 182A 203,7 40 98 B0 40 98 ^.£0

167 5593752 8 b 4.1,0 he tan>32-meth.1-7 n 180.3 2017 40 98 50 40 98 50

:.: 188 4-11^8, b§knemeth h 58,1 017 ^ ^.:. 0 0 1 0 0 1

. ;: 189 59841-8 C ebttutane me 70.1 : _. g6.3 0.5 20 .1.25 :0.5 20 1.25 '-:

170 51142-20• bhexane^ 4-met '^^ n 168.3 203.7 .40 50 FB SO

171 7058-01.7 bnezene 1^methV 140:3 179!3 10 20 10 95 20

172 709426-0 tahexane.1,1,2xinmeth - 126.2 :..1452 2 5 2 80 5

173 822-50-.4 . tana,1,2=dimeth -, trans- 98e2 ^ -- 92 1 2 1 80 2

174 1002-43-3 Underans,3•meth 170.3 155 20

E

5o 20 88 50

175 106=97-8 8utane 58:1 A.45 0.03071 0:34304 -7.01596 0,470 0.470 10000 0 1 0 0 1

178 107-833 Pentane #h F 8d. 52 1 2 1 50 2

177 908+08-? Pantan82.4-9meth - 100:2 81 1

1

2
:.

1 50 2

178 108-66-0 Pefltane 72:2 36.1 0b 2 . 1.23 :...0.5 20 1.25

170 110-64-3 Flezane',^:. 88.2 69 .. . . . . 1 50 2 1 50 2

..: 180 111-65-9 tane... . .. . 114:2. :: 126 : ^ . . 2 80 5
...

2 80 5

181 111-84-2 Nonane 128.3 150:8 ^. 10 . ^. 95 20 95 20

182 1120-21•4 Undecane 156.3 :,. 195.6 20 ^ .: 98 50 20 98 50

183 112404 I}ndec2[ie-^ 1703 2183 40 ... . 88 50 40 8 50

^.. 184 124=18,5 Decane 1423 174.1 10 '.. 95 20 10 ::.85 20

185 13151-34- Decana3-meth 166.3 ^. ^ 190 20 . . 98 ^ - 50 20 98 50

... 186 13161-3 Ceoane^5-meth 1- 156:3 190 20 98 50 20 88 50

187 13266+73= Tdaecane;3-e ^
^

212.4 252 40 88 ^. .. 60 40 98 ^'.50

-:: 188 13287-21- Tridacane6-meth 198.4^ ^... 235 40 98 .. .:: 50 40 98 50 ..

189 142-82-5 H tans..:' .. . ^ . . 100:2 '- ^ 88.4. '^ ^ . . . . 1 50 :: . 2 1 .... 50 2

190 14720-74• Hoptone2 4-tftetD 14 .3 148 2 ... 80 5 80 5

191 1580-.96-9 firidecane,2•metht ^. .. 188.4 ;.^ 248 40 ^^.^. 98 50

.. .

40 98 50

^192 1632-70•8 "rnh yl^ 170.3 195 20 88 50 20 98 50

.. 193

^

1

11

Undecane 2 $-dfinefih ^!• 184.4 ^: . 195 : . .. 20 98 50 : - 0 Z;B^ ...^ 50

194 P1 73 1 -2 Undecane, 2,8•dlaneth F 184.4 185 20 50

^ t85 1730t-27 Undecane 210-dimeth - 184.4: 20 $0

198 t7301-2 Undaane,37-daFiteUSF- 1&1:4 ... ...i96 ^ 20 :. 50
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Table 3-2 Compounds detected >0.1 ppm 24594-WTP-RPT-P0-03-408, Rev 0
IntegratedEmissions Basetine Reportforthe Hanford

Tank WasteTreatment and Immobilization Plan

.

.

. . . .

. . . .. .

.
assumed
ouHet .
equ0ibriu^:
m of
Isotherm^^
PPNN. :

.

^ .

.
.

. . .

cstlmatedbyBPandMWasper
A.She ertl Sha henf2001

.
`.^.

estimsted by SP and MW with
cQnserve8uathim for ViitCing and
valuesnabighorthanpredk:tad

b.Yaws aws^.1995) ^. .^

no of

.
^ . .

^ ^. . ^ . . . .
.

. rarbotclaailingestimate
constsnta

.

0:1e0

.

difierence
with BP 9b ermrsYdh

Estimated^^

Carbon

Ce an'

^^
Pn323ictetl
RE OF :. ^.

C=sHmated
Carbon
Ge e

Predicted^^.
RE . . ^. ^. OF

comp
ountl CRS

^.. ..^. . .
Com nd Nama Gt7PC MW

.;^^
8o6m A

.
B

^
C

gadsl100
catbon

andAdW:
asUmatkm

^: . Yaws .
redictton.^

. .
J100 C %

massint
massouf 100 C

..
%

:masslnt
massaut

.^^.: 197 17301- Undecane38-dimeth 6• 184d 195 20 98 80 20 98 60

198 17301-3 Undecana, 4.7-dimethvt- 184.4 195 ^ .. . . . .. 20 .. .. ^ 98 ^. . . 50 20 98 50

199 17301-94- Nonans 4-meth ^. ^ ^ . 142.3 1553 . . 10 95 .: . 20 10 98 20

200 17302-2 Nonane`2 6•dimeth - .4563 165 ^. - 20 98 ^- ^ 50 20 : . ;. 9$ 50

201 17302-32 Noriaise; 3 7-dimeth ^ - . . ^ 158.8 :. . .165 20 , .. . .. .98 50 20 98 50

202 37912. Decane25-dinistfi^t-^ 170.3 195 . 20 98 .. .. 50 20
^

98. -^;50

203 1731237- Dotlecana^ 3-malh - 1844 215 .: : 40 98 . ^ . . .60 . . . 40 ^ ^. 98 ....50

204 7312-$0 Undecane 6-ath - 184.4 216 40 ... . 98

...
50 40 98 :.. 50

205 17312-73- Undesane 5 5-dimeth f- 184.4 216 .^ . 40 ^ 98 50 40 98 50

205 17312-75 Undacane 66-dimeur I- 184.4 216 40 ._:. 98 ^. .:: 80 40 ^ .98 ....50

207 17 i2-77 UnBecan$ 2 3-dlmeth 1- 184-0- 218 =. . 40 98 40 ^ ..: 98 50

208 17312-80 Undecsna, 2A-4i{neth i- 184A. 21$ :: : . : . . . 40 9$ ^.. 60 40 98 60

209 17312-82- Vndecarfe.4,6-tlimlh 1$4A 216 40 . . . 98 50 40 98 50

210 17453-94 Untlecaiie.5-eth 184:4 .216 : 40 98 ^ .. 50 - 40 . . ,. 98 50

211 20278^^85- Ha na;2 5' N I- 1423 ::. 1603 .:.. 70 :: . 95 .:.. 20 10 95

::. 2i2 2213-23-E H ne'^-24-dimath"^ 128,3 .. 133 ^ . . . . . .. 2 80
^

5 2 ^.-.80 . . .. 5

213 2216^33u3 i7ctane;3-meth 128.3 144 2 . . 80 5 2 80 5

214 2216•344 Cietane 4-meth^ - 128 .3 142 2 so 6 ^ . 2 ^..80 . ^.. ^^ 5

- 215 2511724- TetrOdaeane, 4-malli M. 212A .::. 253J . '... 40 :.. ^ . 98 .: 8o 40 98 50^^.

216 25117-31- Trklecame5-meth 198A 235 40 98 50 40 98 60

217 730-12- 1Yietacane 4-ms 198.4 a^35 40 98 . :. 50 40 98^ 50^^.

218 26730•14 Tddeoana. 7-meih 235 40 56 .:. 50 40 . `^ 88 50

219 2847-72-5 Decane 4-meth 156-3 187 20 .^ : 98 ^:. .. 50 20 ::-98 50

. ^: 220 2980,•69A Undecsne 4-meffi 1- :.: 170.3 . ^ . 210 40 98 ^ .... SO ^. ^ 40 ^^. 98 50^^.

221 31295-66 Dodecana:2,6,19-Gimeth h 212A 252 ^ . . ^ ^ 40 98 . ^, 50 .. ^.. 40 98 50

-222 389198-3 DOdecalfa,2,6i0-titma9h_... 212.4 .;.^ 252 .:-. 40 :.^ 98 50 40 98 ...^.^.50

223 4032-93-3 Hetans236-tfime..t- 142.3 ^.. 158 > .

^

. . ^ 10 95 20 10 ^.^95 20^^.

^.:224 5280&96- He nea3-eth -meih* 142.3 ::. 15$.2 . . 10 95 20 10 95 20

226 544-76-3 h 226:G 287 .. . . . . 40 98 50 ..::. 40 ..: 98 50

225
227
228

5030-52-
55045-07
55045-114

Tridecane48-danethyh ... .

ans 2-meth '; ro 1- . . . .
Trcdeasne 5- -

212.4
225A
228:4

'.^ 2511
2617
253.7

..
^. .

^ ^

..
. .. .. .

. . . .

.

40
40
40

8$
98
98

50
. .. . 50

50

40
40
40

98
. ^: 98

^..98

SO'^..
50

50

229 582-492 Pentane 9 3-dimefh !- 100.2 90 . 1 50 2 1 S0 2

230 56242-65 Rodecane 2 Stfimsth 1- 198:4 .:: 235 .. . ' 40 98 ^ : . 50 .. .. . 40 98 .... 54

.... 231

..

56M9-3 Pent2ne2 34meih `-: ^ . ' 1002 90 1 60 .. 2 1 50 ^.:2

. 23 589-34-4 Hexane3-math .a 0 .^' ^.9 .. ^ t ..^. 50 2 1 50 2

233 58943-5 Hoxarre -2t}-da+retn i-^ ^ ^ 114:2 109 ^. .. . ^ 2 $0 8 .. . . .. 2
... .

80 . .. . 5

234 589-.53<7 Ha fane 4=meth . 114.2 tt8 2 80 5 . 2 80 5

235 589^&1:-1 He tane .3-meth 114,2 .. . ^ 119 . . . ^ ^ 2 80 5 2 80 5

238 591-784 Haxenai^^2-maih^ ..^. 100.2. ..:. 80. :: ^ . .. 1 ^:. 50 , 2 1 50 a

237 592-27-8 Ho . ne Zmath yl, 1142 118 .. . . .. . . . . .. 2 . . ^ . 80 5 2 :..80 - ^^ 5

238 5ti4S-72 Dodaasn% 4,6-dimeth - 198.4 235. 40 98 . .. 50 40 98 ....5o

239 6117-97-1 Dcxtecaztie.4-meth 184.4^ 21fi .... . . 40 98 50 40 ..::^98 5ti9

240 617-78;7 3-E9r: . atane 100.2 93 .. . . .. .. .. 1 50 . 2 1 ...50 . ^ . 2

241 62015,30- Octana33.3arimath 1- 158:3^. 174 20 .98 .80 20 80

242 62016-34 Cictane 2 3 7-tr`imeUr 1-^ 158.3: ^. ^. . 174 20 98 : . 50 :..20 98^ ^:. 80

243
.

$210821 Dsearrs'.6-sfh F2-meth^.yl, 184:4'. ... .^ 216 9$ 50 40
98

... 50

244 62108•25 Der,aa 2.6.74zrcneth.. .. . 184:4' 216 98
...

50 40 98 50

245 62108-27 Decane 246-trirneth . 184.4'. 216 ^ 40 . . 8 ^ SO .. . 40 ^^.08 50

Page G3-10



Table 3-2 Compounds detected >0.1 ppm 24590-WTP-RP't`-F'0-03-008r Rev 0
integratedEmissions Baseline Report for the Hanford

Tank WasteTreatament and ImmobiGz.ation Plan

. ..

.

. .

. - .

. .

. ^

. .

. . ^

assumed

ow,ast.
sqau6tukr

moi..-.
isotlt®mt

PPA4V

- .

esGntated by SP and M41' as per
AShe herd(6ha herd2001

. .. .
estirpated by BP and MW with
conse#vattda8smtotroGin88i5d
valaesno hJgher than predicteQ

...b Yaves vaws999)

.
noof

. .

.

. . ^

. .

. . ^ ^ ^

. ^ carbon bad^+g est3mate

ctmetants
.̂.. ^.

0.100

^

difference
wi9iBP

^ ^ .

%errorwitli

Estimstsct

Carb4n
Ca aci

^.

Predicted
ftE

^. ...

DF:^

Estknated
Certaon

Ca ac

PreikNed
RE DF.^^..

eomp

ound CAS ^ ^ ^ Com pnd Name (COPC): MW : Bo^in L, . . . A S: C
g adsr100

carpon

and MW ^.

estimatbn

Yaws

redlcdon W100 : C %
msss in t

mass out 100^ C % . ^. ^^
mass in 1

mass out

^ ^^248 62238;134 Decaife 2 3 T-#itr^ ' • ^ 184.$^^. 216 . . . . . . . 40 98 ... 50 40 98 50

247 629-80-5 Tddecene . .. . 184:4'^. 285:4 ..... ^ ^^ 40 ^ ^ . 98 . . . 50 ^. ^ . . 49 98 ^^- 50

248 829•59-4 Tetradecane 198.4'. ^^ . 253.7 : .
^

^ 40 98 . . . . 50 . . . . . 40 :. ; 98 80

..^.^249 829•62•9 Pentatlecan® 212:4^^ ^ 270.6 : . . . . . . 40 98 50 40 98 ..80

260 629-78-7^.. He ne 240,5^ 301.8 . . . ^ 40 ... 98 50 40 98 . . . ^ . 50

251 74-98-6 Propane ^ ` . . . . ^ ^^ 44.1 -42 .-0.7945 0!39029 402398 0A49 0.049 100.00 ' ^. 0
^

^^.. . ^ ., 0 1 0

...

.: ^ 0 1

252 48283 Prone2-meth 58:1^ ^^. .11.7 -0:01078 0.33495 -OA1274 0.432 0:432^, 100.00 : . 0 ft ^. . 1 0. .. . . . . 0 1

253 7&78-0d Butane^^.T i-qneft . . . . . 72:2 30 ^ . ^ . ^ 0.5 20 9;25 0:5 20 1:25

254 96-1$-0 Pontanet3-meih 862 ^.: ^..64 ^ . ^ 1 . . . 50 2 ^ . . . 1 50 ^ . . 2

tna `y_•raaop-a Penisrie;3rimefir -.tsomer 114:3 113.5 ::.2 80 ^ n on. ... .
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Attachment 4 Tables of DF Analysis Results

Table 4-1 COPCs

Table 4-2 Compounds detected >0.1 ppmv
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 4-1 COPCs

Oxidizer DF
Adsorption

DF

reduced
Adsorption

DF Combined DF

no of

compound CAS # Compound
massflow in /

massflow out

massflow in /

massflow out

massflow in !

massflow out

massflow in /

massflow out

1 100-00-5 p-Nitrochlorobenzene 10000 50 5 50000

2 100-21-0 p-Phthalic acid 20 50 50 1000

3 100-25-4 1,4-Dinitrobenzene 10000 50 5 50000

4 100-41-4 Ethylbenzene 10000 5 1 10000

5 100-42-5 Styrene 10000 5 1 10000

6 10061-01-5 cis-1,3-Dichloroprope:ne 100 5 1 100

7 10061-02-6 trans-1,3-Dichloropropene 50 5 1 50

8 101-55-3 4-Bromophenylphenyl ether 3.33 50 50 167

9 101-84-8 Diphenyl ether 50 50 5 250

10 106-35-4 3-Heptanone 10000 5 1 10000

11 106-42-3 p-Xylene (Dimethyl benzene) 1000 5 1 1000

12 106-46-7 1,4-Dichlorobenzene 50 20 2 100

13 106-88-7 1,2-Epoxybutane 10000 1.25 1 10000

14 106-93-4 Ethylene dibromide (Dibromoethane) 1 10 10 10

15 106-97-B Butane (R-600) 10000 1 1 10000

16 106-99-0 1,3-Butadiene 10000 1 1 10000

17 107-02-8 Acrolein 10000 1 1 10000

18 107-05-1 3-Chloropropene (Allyl chloride) 10000 1.25 1 10000

19 107-06-2 1,2-Dichloroethane (Ethylene chloride)
(freon 150)

10000 2 1 10000

20 107-12-0 Propionitrile 10000 1 1 1000D

21 107-13-1 Acrylonitrile 10000 1 1 10000

22 107-18-6 2-Propene-l-ol 10000 1.25 1 10000

23 107-31-3 Formic acid, methyl ester 10000 1 1 10000

24 107-66-4 Dibutylphosphate 10000 5 1 10000

25 107-87-9 2-Pentanone 10000 5 1 10000

26 108-03-2 1-Nitropropane 10000 5 1 10000

27 108-05-4 Vinyl acetate 10000 2 1 10000

28 108-10-1 Hexone (4-Methyl-2-pentanone or

MIBK)

10000 5 1 10000

29 108-20-3 Bis(isopropyl)ether 10000 2 1 10000

30 108-38-3 m-Xylene (Dimethyl benzene) 1000 5 1 1000

31 108-39-4 m-Cresol 1000 20 2 2000

32 108-87-2 Methylcyclohexane 10000 5 1 10000

33 108-88-3 Toluene 10000 5 1 10000

34 108-90-7 Chlorobenzene 20 5 5 100

35 108-93-0 Cyclohexanol 10000 20 2 20000

36 108-94-1 Cyclohexanone 10000 20 2 20000

37 108-95-2 Phenol 10 20 20 200

38 109-66-0 n-Pentane 10000 1.25 1 10000

39 109-99-9 Tetrahydrofuran 10000 1.25 1 10000

40 110-12-3 5-Methyl-2-hexanone 10000 5 1 1.0000

41 110-43-0 2-Heptanone 10000 5 1 10000

42 110-54-3 n-Hexane 10000 2 1 10000
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 4-1 COPCs

Oxidizer DF
Adsorption

DF

reduced
Adsorption

DF Combined DF

no of
compound CAS # Compound

massflow in !
massflow out

massflow in /
massflow out

massflow in !
massflow out

massflow in /
massflow out

43 110-62-3 n-Valeraldehyde 10000 5 1 10000

44 110-82-7 Cyclohexane 10000 2 1 10000

45 110-83-8 Cyclohexene 10000 2 1 10000

46 110-86-1 Pyridine 10000 5 1 10000

47 111-65-9 n-Octane 10000 5 1 10000

48 111-76-2 Ethylene glycol monobutyl ether 10000 20 2 20000

49 111-84-2 n-Nonane 10000 20 2 20000

50 117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) 10000 50 5 50000

51 117-84-0 n-Dioctyl phthalate 10000 50 5 50000

52 118-74-1 Hexachlorobenzene 3.33 50 50 167

53 120-12-7 Anthracene 1000 50 5 5000

54 120-82-1 1,2,4-Trichlorobenzene 100 50 5 500

55 120-83-2 2,4-Dichlorophenol 3.33 50 50 167

56 121-44-8 Triethylamine 10000 2 1 10000

57 121-69-7 Dimethylaniline 10000 20 2 20000

58 122-39-4 N,N-Diphenylamine 50 50 5 250

59 123-19-3 4-Heptanone 10000 5 1 10000

60 123-38-6 n-Propionaldehyde 10000 1 1 10000

61 123-51-3 3-Methyl-l-butanol 10000 5 1 10000

62 123-86-4 Acetic acid n-butyl ester 10000 5 1 10000

63 123-91-1 1,4-Dioxane 10000 2 1 10000

64 126-73-8 Tributyl phosphate 10000 50 5 50000

65 126-98-7 2-Methyl-2-propenenitrile

(Methacrylonitrile)

10000 2 1 10000

66 127-18-4 Perchloroethylene
(tetra chloroethyl ene)

1 10 10 10

67 127-19-5 N,N-Dimethylacetamide 10000 10 1 10000

68 128-37-0 2,6-Bis(tert-butyl)-4-methylphenol 10000 50 5 50000

69 129-00-0 Pyrene 3.33 50 50 167

70 1321-64-8 Pentachloronaphthalene 3.33 50 50 167

71 1321-65-9 Trichloronaphthalene 3.33 50 50 167

72 132-64-9 Dibenzofuran 3.33 50 50 167

73 1335-87-1 Hexachloronaphthalene 3.33 50 50 167

74 1335-88-2 Tetrachloronaphthalene 3.33 50 50 167

75 1336-36-3 Polychlorinated biphenyls (PCBs) 3.33 50 50 167

76 141-78-6 Acetic acid ethyl ester (Ethyl acetate) 10000 2 1 10000

77 141-79-7 4-Methyl-3-penten-2-one 10000 5 1 10000

78 142-82-5 n-Heptane 10000 2 1 10000

79 144-62-7 Oxalic acid 10 20 20 200

80 156-60-5 trans-1,2-Dichloroethylene 10000 1.25 1 10000

81 1582-09-8 Trifluralin 10000 10 1 10000

82 1634-04-4 Methyl tert-butyl ether 10000 2 1 10000

83 1836-75-5 Nitrofen 3.33 50 50 167

84 189-55-9 Dibenzo[a,iJpyrene 3.33 50 50 167
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 4-1 COPCs

Oxidizer DF
Adsorption

DF

reduced
Adsorption

OF Combined DF

no of
compound CAS # Compound

massflow in !
massflow out

massflow in!
massflow out

massflow in!
massflow out

massflow in /
massflow out

85 189-64-0 Dibenzo[a,h]pyrene 3.33 50 50 167

86 191-24-2 Benzo(g,h,i)perylene 3.33 50 50 167

87 191-30-0 Benzo[a,ilpyrene 3.33 50 50 167

88 192-65-4 Dibenzo[a,e]pyrene 3.33 50 50 167

89 193-39-5 Indeno(1,2,3-cd)pyrene 3.33 50 50 167

90 205-82-3 Benzo(j)fluoranthene 3.33 50 50 167

91 205-99-2 Benzo(b)fluoranthene 3.33 50 50 167

92 206-44-0 Fluoranthene 3.33 50 50 167

93 207-08-9 Benzo(k)fluoranthene: 3.33 50 50 167

94 208-96-8 Acenaphthylene 3.33 50 50 167

95 218-01-9 Chrysene 3.33 50 50 167

96 2234-13-1 Octachloronaphthalene 3.33 50 50 167

97 224-42-0 Dibenz[a,j]acridine 3.33 50 50 167

98 226-36-8 Dibenz[a,h]acridine 3.33 50 50 167

99 2385-85-5 Mirex 3.33 50 50 167

100 25551-13-7 Trimethyl benzene 1000 20 2 2000

101 26140-60-3 Terphenyls 3.33 50 50 167

102 27154-33-2 Trichlorofluoroethane 1 10 10 10

103 287-92-3 Cyclopentane 10000 1.25 1 10000

104 309-00-2 Aldrin 3.33 10 10 33

105 319-84-6 Hexachlorocyclohexane (Lindane)

Alpha BHC

3.33 50 50 167

106 319-85-7 Hexachiorocyclohexane(Lindane)

Beta BHC

3.33 50 50 167

107 319-86-8 Delta-BHC 3.33 50 50 167

108 3697-24-3 5-Methylchrysene 3.33 50 50 167

109 3825-26-1 Ammonium perfluorooctanoate 3.33 50 50 167

110 4170-30-3 2-Butenaldehyde (2-Butenal) 10000 2 1 10000

111 465-73-6 Isodrin 3.33 50 50 167

112 50-00-0 Formaldehyde 10000 1 1 10000

113 50-29-3 4,4-DDT 3.33 50 50 167

114 5"2-8 Benzo(a)pyrene 3.33 50 50 167

115 53-70-3 Dibenzo(a,h)anthracene 3.33 50 50 167

116 540-59-0 1,2-Dichforoethylene 10000 1.25 1 10000

117 540-84-1 2,2,4-Trimethylpentane 10000 2 1 10000

118 541-73-1 1,3-Dichlorobenzene 50 20 2 100

119 56-23-5 Carbon tetrachloride (R-10) 1 5 5 5

120 563-80-4. 3-Methyl-2-butanone 10000 2 1 10000

121 56-49-5 3-Methyicholanthrene 3.33 50 50 167

122 56-55-3 Benzo(a)anthracene 3.33 50 50 167

123 57-14-7 1,1-Dimethylhydrazine 10000 2 1 10000

124 58-89-9 gamma-BHC (Lindane) 3.33 50 50 167

125 58-90-2 2,3,4,6-Tetrachlorophenol 3.33 10 10 33

126 591-78-6 2-Hexanone 1000 5 1 1000
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127 59-50-7 4-Chloro-3-methylphenol 3.33 20 20 67

128 59-89-2 N-Nitrosomorpholine 10000 20 2 20000

129 602-87-9 5-Nitroacenaphthene 3.33 50 50 167

130 60-29-7 Ethyl ether 10000 1.25 1 10000

131 603-34-9 Triphenylamine 3.33 50 50 167

132 60-34-4 Methylhydrazine 10000 1 1 10000

133 60-35-5 Acetamide 10000 20 2 20000

134 60-57-1 Dieldrin 3.33 50 50 167

135 621-64-7 Di-n-Propylnitrosamine 10000 20 2 20000

136 624-83-9 Methylisocyanate 1000 1 1 1000

137 627-13-4 Nitric acid, propyl ester 10000 5 1 10000

138 62-75-9 N-Nitroso-N,N-dimethylamine 10000 20 2 20000

139 630-20-6 1,1,1,2-Tetrachloroethane 1 10 10 10

140 64-17-5 Ethyl alcohol 10000 1 1 10000

141 64-18-6 Formic acid 10000 1 1 10000

142 64-19-7 Acetic acid 10000 1 1 10000

143 67-56-1 Methyl alcohol (Methanol) 10000 1 1 10000

144 67-63-0 2-Propyl alcohol (Isopropanol) 10000 1.25 1 10000

145 67-64-1 2-Propanone (Acetone) 10000 1 1 1 10000

146 67-66-3 Chloroform (R-20) 1 2 2 2

147 67-72-1 Hexachloroethane 1 50 50 50

148 684-16-2 Hexafluoroacetone 1 1 1 1

149 71-23-8 n-Propyl alcohol 10000 1.25 1 10000

150 71-36-3 n-Butyl alcohol 10000 5 1 10000

151 71-43-2 Benzene 100 2 1 100

152 71-55-6 Methyl chloroform (1,1,1-

Trichloroethane)
1000 2 1 1000

153 72-20-8 Endrin 3.33 50 50 167

154 72-43-5 Methoxychlor 3.33 50 50 167

155 72-54-8 4,4-DDD 3.33 50 50 167

156 72-55-9 4,4-DDE 3.33 50 50 167

157 74-83-9 Bromomethane (Methyl bromide)

(halon 1001)
1000 1 1 1090

158 74-87-3 Chloromethane (Methyl chloride) (R-

40)
20 1 1 20

159 74-97-5 Bromochloromethane (halon 1011) 1 2 2 2

160 74-99-7 Methylacetylene 10000 1 1 10000

161 75-00-3 Chloroethane 1000 1 1 1000

162 75-01-4 Vinyl chloride (1-Chloroethene) 10000 1 1 10000

163 75-05-8 Acetonitrile 1000 1 1 1000

164 75-07-0 Acetaldehyde 10000 1 1 10000

165 75-09-2 Dichloromethane (Methylene chloride)
(R-30)

50 1 1 50

166 75-12-7 Formamide 10000 1 1 10000
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167 75-15-0 Carbon disulfide 10000 1.25 1 10000

168 75-21-8 Ethylene oxide (Oxirane) 10000 1 1 10D00

169 75-27-4 Bromodichloromethane 1 5 5 5

170 75-34-3 1,1-Dichloroethane 10000 2 1 10000

171 75-35-4 1,1-Dichloroethene (Vinylidene

chloride)

10000 1.25 1 10000

172 75-43-4 Dichlorofluoromethane (R-21) 1000 1 1 1000

173 75-45-6 Chlorodifluorometharie (R-22) 50 1 1 50

174 75-50-3 Trimethylamine 10000 1 1 10000

175 75-52-5 Nitromethane 10000 1 1 10000

176 75-55-8 2-Methylaziridine 10000 1 1 10000

177 75-61-6 Difluorodibromomethane (freon 12B2-

halon 1202)

1 1 1 1

178 75-63-8 Trifluorobromomethane (R-13B1) 1 1 1 1

179 75-65-0 2-Methyl-2-propanol 10000 2 1 10000

180 75-69-4 Trichlorofluoromethane (R-11) 1 1 1 1

181 75-71-8 Dichlorodifluoromethane (R-12) 1 1 1 1

182 75-99-0 2,2-Dichloropropionic acid 100 20 2 200

183 76-03-9 Trichloroacetic acid 1 50 50 50

184 76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane

(R-112a)

20 5 5 100

185 76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane
(R-1 12)

20 5 5 100

186 76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane
(Freon 113)

20 2 2 40

187 76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroethane

(R-114)

1 1 1 1

188 76-15-3 Chloropentafluoroethane (R-115) 1 1 1 1

189 76-44-8 Heptachior 3.33 10 10 33

190 78-83-1 2-Methylpropyl alcohol (Isobutyl

alcohol)

10000 5 1 10000

191 78-87-5 1,2-Dichloropropane 1000 2 1 1000

192 78-92-2 1-Methylpropyl alcohol (2-Butanol) 10000 2 1 10000

193 78-93-3 Methyl ethyl ketone (AAEK, 2-
Butanone)

1000 2 1 1000

194 79-00-5 1,1,2-Trichloroethane 10000 5 1 10000

195 79-01-6 Trichloroethylene 10000 2 1 10000

196 79-09-4 Propionic acid 10000 2 1 10000

197 79-10-7 2-Propenoic acid 10000 2 1 10000

198 79-20-9 Methyl acetate 10000 I 1 1 10000

199 79-34-5 1,1,2,2-Tetrachloroethane 1 10 10 10

200 8001-35-2 Toxaphene 3.33 50 50 167

201 82-68-8 Pentachloronitrobenzene (PCBN) 3.33 50 50 167

202 83-32-9 Acenaphthene 3.33 50 50 167

203 84-66-2 Diethylphthatate 10000 50 5 50000

204 84-74-2 Dibutyl phthalate 10000 50 5 50000
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205 85-01-8 Phenanthrene 3.33 50 50 167

206 85-68-7 Butylbenzyl phthalate 10000 50 5 50000

207 86-73-7 Fluorene 3.33 50 50 167

208 87-68-3 Hexachlorobutadiene 50 50 5 250

209 87-86-5 Pentachlorophenol 3.33 50 50 167

210 88-06-2 2,4,6-Trichlorophenol 3.33 50 50 167

211 88-72-2 2-Nitrotoluene 10000 20 2 20000

212 88-75-5 2-Nitrophenol 3.33 20 20 67

213 88-85-7 2-sec-Butyl-4,6-dinitrophenol

(Dinoseb)
3.33 50 50 167

214 88-89-1 Picric acid 10000 50 5 50000

215 91-20-3 Naphthalene 100 20 2 200

216 91-22-5 Quinoline 10000 20 2 20000

217 91-58-7 2-Chloronapthalene 3.33 50 50 167

218 92-52-4 1,1'-Biphenyl 1000 50 5 5000

219 92-93-3 4-Nitrobiphenyl 3.33 50 50 167

220 93-72-1 Silvex(2,4,5-TP) 3.33 50 50 167

221 93-76-5 2,4,5-T 3.33 50 50 167

222 94-75-7 2,4-D and esters (160C typed) 3.33 50 50 167

223 95-13-6 Indene 1000 20 2 2000

224 95-47-6 o-Xylene 10000 5 1 10000

225 95-48-7 o-Cresol (2-Methylphenol) 1000 20 2 2000

226 95-49-8 2-Chlorotoluene 10000 20 2 20000

227 95-50-1 o-Dichlorobenzene (1,2-
Dichlorobenzene)

50 20 2 100

228 95-57-8 2-Chlorophenol 10000 20 2 20000

229 95-95-4 2,4,5-Trichlorophenol 3.33 50 50 167

230 96-18-4 1,2,3-Trichloropropane 10000 20 2 20000

231 96-22-0 3-Pentanone 10000 5 1 10000

232 96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-
phenyl)sulfide

3.33 50 50 167

233 98-51-1 p-tert-Butyltoluene 10000 20 2 20000

234 98-82-8 Curnene 10000 20 2 20000

235 98-83-9 afpha-Methylstyrene 100 20 2 200

236 98-86-2 Acetophenone 100 20 2 200

237 98-95-3 Nitrobenzene 10000 20 . 2 20000
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1 541-05-9 Cyclotrisiloxane, hexamethyl- 10000 10 1 10000

2 556-67-2 Cyclotetrasiloxane, octamethyl- 10000 50 5 50000

3 USI000-06 tetramethylcyclotrisiloxane 10000 10 1 10000

4 3622-84-2 Benzenesulfonamide, N-butyl- 5 50 50 250

5 5145-07-1 2(3H)-Furanone, dihydro-3,5-dimethyl- 10000 20 2 20000

6 108-47-4 Pyridine, 2,4-dimethyl- 10000 20 2 20000

7 109-99-9 Furan, tetrahydro- 10000 1.25 1 10000

8 110-00-9 Furan 10000 1 1 10000

9 110-86-1 Pyridine 10000 5 1 10000

10 1708-29-8 Furan, 2,5-dihydro- 10000 1.25 1 10000

11 24405-16-1 2H-Pyran-2-one, tetrahydro-5,6-

dimethyl-, trans-

10000 20 2 20000

12 289-95-2 Pyrimidine 10000 5 1 10000

13 290-37-9 Pyrazine 10000 5 1 10000

14 534-22-5 Furan, 2-methyl- 10000 2 1 10000

15 930-22-3 Oxirane, ethenyl- 10000 2 1 10000

16 96-48-0 2(3H}Furanone, dihydro- (gamma

butyrolactone)

10000 10 1 10000

17 3457-90-7 1,3-Propanediol,dinitrate 10000 5 1 10000

18 3457-91-8 1,4-Butanediol, dinitrate 10000 10 1 10000

19 544-16-1 Nitrous acid, butyl ester 10000 2 1 10000

20 624-91-9 Nitrous acid, methyl ester 10000 2 1 10000

21 625-58-1 Nitric acid, ethyl ester 10000 2 1 10000

22 627-05-4 Butane, 1-nitro- 10000 20 2 20000

23 627-13-4 Nitric acid, propyl ester 10000 5 1 10000

24 62-75-9M Methanamine, N-methyl-N-nitroso-
and others

10000 20 2 20000

25 928-45-0 Nitric acid, butyl ester 10000 5 1 10000

26 123-75-1 Pyrrolidine 10000 2 1 10000

27 22431-09-0 Methanamine, N-(1-methylbutylidene)- 10000 5 1 10000

28 616-45-5 2-Pyrrolidinone 10000 20 2 20000

29 75-50-3 Methanamine, N,N-dimethyl- 10000 1 1 10000

30 107-12-0 Propanenitrile 10000 1 1 10000

31 109-74-0 Butanenitrile 10000 2 1 10000

32 110-59-8 Pentanenitrile 10000 5 1 10000

33 124-12-9 Octanenitrile 10000 20 2 20000

34 2243-27-8 Nonanenitrile 10000 20 2 20000

35 628-73-9 Hexanenitrile 10000 20 2 20000

36 629-08-3 Heptanenitrile 10000 20 2 20000

37 75-05-8 Acetonitrile 1000 1 1 1000

38 109-21-7 Butanoic acid, butyl ester 10000 20 2 20000

39 110-27-0 Tetradecanoic acid, 1-methylethyl
ester

10000 50 5 50000

40 123-25-1 Butanedioic acid, diethyl ester 10000 50 5 50000
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41 123-86-4 Acetic acid, butyl ester 10000 5 1 10000

42 126-73-8 Phosphoric acid tributyl ester 10000 50 5 50000

43 141-78-6 Acetic acid ethyl ester 10000 2 1 10000

44 1838-59-1 Formic acid, 2-propenyl ester 10000 2 1 10000

45 590-01-2 Propanoic acid, butyl ester 10000 5 1 10000

46 591-87-7 Acetic acid, 2-propenyf ester 10000 5 1 10000

47 592-84-7 Formic acid, butyl ester 10000 5 1 10000

48 84-66-2 1,2-Benzenedicarboxylic acid, diethyl
ester

1000 50 5 5000

49 1002-84-2 Pentadecanoic acid 10000 50 5 50000

50 107-92-6 Butanoic acid 10000 10 1 10000

51 2091-29-4 9-Hexadecenoic acid 10000 50 5 50000

52 544-63-8 Tetradecanoic acid 10000 50 5 50000

53 57-10-3 Hexadecanoic acid 10000 50 5 50000

54 64-19-7 Acetic acid 10000 1 1 10000

55 105-42-0 2-Hexanone, 4-methyl- 10000 5 1 10000

56 106-35-4 3-Heptanone 10000 5 1 10000

57 106-68-3 3-Octanone 1000 20 2 2000

58 107-87-9 2-Pentanone 10000 5 1 10000

59 108-10-1 2-Pentanone, 4-methyl- (MIBK) 10000 5 1 10000

60 110-43-0 2-Heptanone 1000 5 1 1000

61 111-13-7 2-Octanone 1000 20 2 2000

62 112-12-9 2-Undecanone 10000 50 5 50000

63 123-19-3 4-Heptanone 1000 5 1 1000

64 1534-26-5 3-Tridecanone 10000 50 5 50000

65 1534-27-6 3-Dodecanone 10000 50 5 50000

66 15932-80-6 Cyclohexanone, 5-methyl-2-(1-

methylethylidene)-
10000 50 5 50000

67 22026-12-6 6-Tridecanone 10000 50 5 50000

68 2216-87-7 3-Undecanone 10000 50 5 50000

69 50639-02-6 5-Undeoanone,2-methyl- 10000 50 5 50000

70 563-80-4 2-Butanone, 3-methyl- 10000 2 1 10000

71 589-38-8 3-Hexanone 1000 5 1 1000

72 589-63-9 4-Octanone 1000 20 2 2000

73 591-78-6 2-Hexanone 1000 5 1 1000

74 593-08-8 2-Tridecanone 10000 50 5 50000

75 629-23-2 3-Tetradecanone 10000 50 5 50000

76 67-64-1 2-Propanone 10000 1 1 10000

77 763-93-9 3-Hexen-2-one 1000 5 1 1000

78 78-93-3 2-Butanone 1000 2 1 1000

79 78-94-4 3-Buten-2-one 1000 2 1 1000

80 821-55-6 2-Nonanone 10000 20 2 20000

81 89-82-7 Cyclohexanone, 5-methyl-2-(1-

methylethylidene)
10000 50 5 50000
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82 925-78-0 3-Nonanone 10000 20 2 20000

83 928-68-7 2-Heptanone, 6-methyl- 1000 20 2 2000

84 98-86-2 Ethanone,1-phenyl- 100 20 2 200

85 110-62-3 Pentanal 10000 5 1 10000

86 111-71-7 Heptanal 10000 20 2 20000

87 123-38-6 Propanal 10000 1 1 10000

88 123-72-8 Butanal 10000 2 1 10000

89 124-13-0 Octanal 10000 20 2 20000

90 124-19-6 Nonanal 10000 2 1 10000

91 19269-28-4 Hexanal, 3-methyl- 10000 5 1 10000

92 66-25-1 Hexanal 10000 5 1 10000

93 75-07-0 Acetaldehyde 10000 1 1 10000

94 104-76-7 1-1-lexanol, 2-ethyl- 10000 20 2 20000

95 111-70-6 1-Heptanol 10000 20 2 20000

96 112-92-5 1-Octadecanol 10000 50 5 50000

97 14898-79-4 2-Butanol 10000 2 1 10000

98 2136-70-1 Ethanol, 2-(tetradecyloxy)- 10000 50 5 50000

99 36653-82-4 1-Hexadecanol 10000 50 5 50000

100 51411-24-6 6,10-Dodecadien-1-ol!,3,7,11-
trimethyl-

10000 50 5 50000

101 57-55-6 1,2-Propanediol 10000 20 2 20000

102 598-32-3 3-Buten-2-ol 10000 2 1 10000

103 6032-29-7 2-Pentanol 10000 5 1 10000

104 627-27-0 3-Buten-1-ol 10000 5 1 10000

105 64-17-5 Ethanol 10000 1 1 10000

106 67-56-1 Methanol 10000 1 1 10000

107 67-63-0 2-Propanol 10000 1.25 1 10000
108 71-23-8 1-Propanol 10000 1.25 1 10000

109 75-65-0 2-Propanol, 2-methyl- 10000 2 1 10000

110 75-84-3 1-Propanol, 2,2-dimethyl- 10000 5 1 10000

111 75-85-4 2-Butanol, 2-methyl- 10000 5 1 10000

112 78-92-2 2-Butanol 10000 2 1 10000

113 87-68-3 1,3-Butadiene, 1,1,2,3,4,4-hexachloro- 50 50 5 250

114 96-41-3 Cyclopentanol 10000 5 1 10000

115 1184-60-7 1-Propene, 2-fluoro- 100 1 1 100

116 127-18-4 Ethene, tetrachloro- 1 10 10 10

117 156-59-2 Ethene, 1,2-dichloro-, (Z)- 10000 2 1 10000

118 1717-00-6 Ethane, 1,1-dichloro-l-fluoro- (freon
14b)

1000 1.25 1 1000

119 56-23-5 Methane, tetrachloro- 1 5 5 5
120 74-87-3 Methane, chloro- (R-40) 20 1 1 20
121 75-02-5 Ethene, fluoro- 10000 1 1 10000
122 75-09-2 Methane, dichloro- 20 1 1 20
123 75-45-6 Methane, chlorodifluoro- (R-22) 50 1 1 50
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124 75-68-3 Ethane, 1-chloro-1,1-difluoro- (R-142) 50 1 1 50

125 75-69-4 Methane,trichlorofluoro- (R-11) 1 1 1 1

126 6031-02-3 Benzene, (1-methylpentyl)- 10000 50 5 50000

127 100-41-4 Benzene, ethyl- 10000 5 1 10000

128 100-42-5 Benzene, ethenyl- 10000 5 1 10000

129 106-42-3 Benzene, 1,4-dimethyl- 1000 5 1 1000

130 108-38-3 Benzene, 1,3-dimethyl- 1000 5 1 1000

131 108-88-3 Benzene, methyl- 10000 5 1 10000

132 3290-53-7 Benzene, (2-methyl-2-propenyl)- 10000 20 2 20000

133 538-68-1 Benzene,pentyi- 10000 20 2 20000

134 637-50-3 Benzene,1-propenyl- 10000 20 2 20000

135 643-58-3 1,1'-Biphenyl, 2-methyl- 10000 50 5 50000

136 71-43-2 Benzene 1000 2 1 1000

137 92-52-4 1,1'-Biphenyl 1000 50 5 5000

138 95-47-6 Benzene, 1,2-dimethyl- 10000 5 1 10000

139 74-99-7 1-Propyne 10000 1 1 10000

140 20184-91-2 4-Nonyne 10000 20 2 20000

141 61142-40-3 4-Undecene, 4-methyl- 10000 50 5 50000

142 629-73-2 1-Hexadecene 10000 50 5 50000

143 74630-39-0 1-Undecene, 4-methyl- 10000 50 5 50000

144 74630-48-1 3-Undecene, 2-methyl-, (Z)- 10000 50 5 50000

145 764-96-5 5-Undecene, (Z)- 10000 50 5 50000

146 821-74-9 4,5-Nonadiene 1000 5 1 1000

147 1008-80-6 Naphthalene, decahydro-2,3-dimethyl- 10000 50 5 50000

148 108-87-2 Cyclohexane, methyl- 10000 5 1 10000

149 110-82-7 Cyclohexane 10000 2 1 10000

150 1472-09-9 Cyclopropane, octyl- 10000 50 5 50000

151 1618-22-0 Naphthalene, decahydro-2,6-dimethyl- 10000 50 5 50000

152 1630-94-0 Cyclopropane, 1,1-dimethyl- 10000 1 1 10000

153 1678-93-9 Cyclohexane, butyl- 10000 20 2 20000

154 2415-72-7 Cyclopropane, propyl- 10000 2 1 10000

155 287-92-3 Cydopentane 10000 1.25 1 10000

156 2883-05-8 Octane, 2-cyclohexyl- 10000 50 5 50000

157 294-62-2 Cyclododecane 10000 50 5 50000

158 2958-76-1 Naphthalene, decahydro-2-methyl- 10000 50 5 50000

159 3073-66-3 Cyclohexane, 1,1,3-trimethyl- 10000 5 1 10000

160 32281-85-9 Cyclopentane, 1,3-dimethyl-2-(1-

methylethyl)-
10000 2 1 10000

161 3604-14-6 Naphthalene, decahydro-l,2-dimethyl- 10000 50 5 50000

162 41977-33-7 Cyclopropane, 1-pentyl-2-propyl- 10000 50 5 50000

163 4292-92-6 Cyclohexane, pentyl- 10000 50 5 50000

164 4806-61-5 Cyclobutane, ethyl- 10000 2 1 10000

165 493-02-7 Naphthalene, decahydro-, trans- 10000 20 2 20000
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166 54676-39-0 Cyclohexane, 2-butyl.-1,1,3-trimethyl- 10000 50 5 500D0

167 55937-92-3 Bicyclo[4.1.0]heptane, 2-methyl-7-

pentyl-
10000 50 5 50000

168 594-11-6 Cyclopropane, methyl- 10000 1 1 10000

169 598-61-8 Cyclobutane, methyl- 10000 1.25 1 10000

170 61142-20-9 Cyclohexane, (4-methylpentyl)- 10000 50 5 50000

171 7058-01-7 Cyclohexane, (1-methylpropyl)- 10000 20 2 20000

172 7094-26-0 Cyclohexane, 1,1,2-trimethyl- 10000 5 1 10000
173 822-50-4 Cyclopentane, 1,2-dirnethyl-, trans- 10000 2 1 10000

174 1002-43-3 Undecane,3-methyl- 10000 50 5 50000
175 106-97-8 Butane 1D000 1 1 10000

176 107-83-5 Pentane, 2-methyl- 10000 2 1 10000

177 108-08-7 Pentane,2,4-dimethyl- 10000 2 1 10000

178 109-66-0 Pentane 10000 1.25 1 10000

179 110-54-3 Hexane 10000 2 1 10000

180 111-65-9 Octane 10000 5 1 10000

181 111-84-2 Nonane 10000 20 2 20000

182 1120-21-4 Undecane 10000 50 5 50000

183 112 -40-3 Dodecane 10000 50 5 50000

184 124-18-5 Decane 10000 20 2 20000

185 13151-34-3 Decane, 3-methyl- 10000 50 5 50000

186 13151-35-4 Decane, 5-methyl- 10000 50 5 50000
187 13286-73-2 Tridecane,3-ethyl- 10000 50 5 50000
188 13287-21-3 Tridecane, 6-methyl- 10000 50 5 50000

189 142-82-5 Heptane 10000 2 1 10000

190 14720-74-2 Heptane, 2,2,4-trimethyl- 10000 5 1 10000

191 1560-96-9 Tridecane, 2-methyl- 10000 50 5 50000

192 1632-70-8 Undecane,5-methyl- 10000 50 5 50000

193 17301-23-4 Undecane,2,6-dimethryl- 10000 50 5 50000
194 17301-25-6 Undecane, 2,8-dimethyl- 10000 50 5 50000

195 17301-27-8 Undecane, 2,10-dimethyl- 10000 50 5 50000

196 17301-29-0 Undecane, 3,7-dimethyl- 10000 50 5 50000

197 . 1 7 301-3 0-3 Undecane, 3,8-dimethyl- 10000 50 5 50000

198 17301-32-5 Undecane, 4,7-dimethyl- 10000 50 5 50000

199 17301-94-9 Nonane, 4-methyl- . 10000 20 2 20000

200 17302-28-2 Nonane, 2,6-dimethyl- 10000 50 5 50000

201 17302-32-8 Nonane, 3,7-dimethyl- 10000 50 5 50000

202 17312-50-4 Decane, 2,5-dimethyt- 10000 50 5 50000
203 17312-57-1 Dodecane,3-methyl- 10000 50 5 50000
204 17312-60-6 Undecane,6-ethyl-_ 10000 50 5 50000
205 17312-73-1 Undecane, 5,5-dimethyl- 10000 50 5 50000
206 17312-76-4 Undecane , 6,6-dimethyl- 10000 50 5 50000

207 17312-77-5 Undecane,2,3-dimethyl- 10000 50 5 50000

Page G4-11



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 4-2 Compounds detected >0.1 ppmv

Oxidizer DP
Adsorption

D

reduced
Adsorption

DF Combined DF

no of
compound CAS # Compound

massflow in I
massflow out

massflow in I
massflow out

massflow in /
massflow out

massflow in I
massflow out

208 17312-80-0 Undecane, 2,4-dimethyl- 10000 50 5 50000

209 17312-82-2 Undecane,4,6-dimethyl- 10000 50 5 50000

210 17453-94-0 Undecane, 5-ethyl- 10000 50 5 50000

211 20278-85-7 Heptane, 2,3,5-trimethyl- 10000 20 2 20000

212 2213-23-2 Heptane,2,4-dimethyl- 10000 5 1 10000

213 2216-33-3 Octane, 3-methyl- 10000 5 1 10000

214 2216-34-4 Octane, 4-methyl- 10000 5 1 10000

215 25117-24-2 Tetradecane, 4-methyl- 10000 50 5 50000

216 25117-31-1 Tridecane, 5-methyl- 10000 50 5 50000

217 26730-12-1 Tridecane, 4-methyl- 10000 50 5 50000

218 26730-14-3 Tridecane, 7-methyl- 10000 50 5 50000

219 2847-72-5 Decane, 4-methyl- 10000 50 5 50000

220 2980-69-0 Undecane, 4-methyl- 10000 50 5 50000

221 31295-56-4 Dodecane, 2,6,11-trimethyl- 10000 50 5 50000

222 3891-98-3 Dodecane, 2,6,10-trimethyl- 10000 50 5 50000

223 4032-93-3 Heptane, 2,3,6-trimethyl- 10000 20 2 20000

224 52896-90-9 Heptane, 3-ethyl-5-methyl- 10000 20 2 20000

225 544-76-3 Hexadecane 10000 50 5 50000

226 55030-62-1 Tridecane, 4,8-dimethyl- 10000 50 5 50000

227 55045-07-3 Dodecane, 2-methyl-8-propyl- 10000 50 5 50000

228 55045-11-9 Tridecane, 5-propyl- 10000 50 5 50000

229 562 49 2 Pentane, 3,3-dimethyl- 10000 2 1 10000

230 56292-65-0 Dodecane, 2,5-dimethyl- 10000 50 5 50000

231 565-59-3 Pentane, 2,3-dimethyl- 10000 2 1 10000

232 589-34-4 Hexane, 3-methyl- 10000 2 1 10000

233 589-43-5 Hexane, 2,4-dimethyl- 10000 5 1 10000

234 589-53-7 Heptane, 4-methyl- 10000 5 1 10000

235 589-81-1 Heptane, 3-methyl- 10000 5 1 10000

236 591-76-4 Hexane, 2-methyl- 10000 2 1 10000

237 592-27-8 Heptane, 2-methyl- 10000 5 1 10000

238 61141-72-8 Dodecane, 4,6-dimethyl- 10000 50 5 50000

239 6117-97-1 Dodecane, 4-methyl- 10000 50 5 50000

240 617-78-7 3-Ethylpentane 10000 2 1 10000

241 62016-30-2 Octane, 2,3,3-trimethyl- 10000 50 5 50000

242 62016-34-6 Octane, 2,3,7-trimethyl- 10000 50 5 50000

243 62108-21-8 Decane, 6-ethy1-2-methyl- 10000 50 5 50000

244 62108-25-2 Decane, 2,6,7-trimethyl- 10000 50 5 50000

245 62108-27-4 Decane, 2,4,6-trimethyl- 10000 50 5 50000

246 62238-13-5 Decane, 2,3,7-trimethyl- 10000 50 5 50000

247 629-50-5 Tridecane 10000 50 5 50000

248 629-59-4 Tetradecane 10000 50 5 50000

249 629-62-9 Pentadecane 10000 50 5 50000

250 629-78-7 Heptadecane 10000 50 5 50000
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Table 4-2 Compounds detected >0.1 ppmv

Oxidizer DF
Adsorption

O F

reduced
Adsorption

OF Combined OF

no of
compound CAS # Compound

massflow in /
massflow out

massflow In !
massflow out

massflow in I
massflow out

massflow in I
massflow out

251 74-98-6 Propane 10000 1 1 10000

252 75-2&5 Propane, 2-methyl- 10000 1 1 10000

253 78-78-4 Butane, 2-methyl- 10000 1.25 1 10000

254 96-14-0 Pentane, 3-methyl- 10000 2 1 10000

255 565-75-3 Pentane, trimethyl-, isomer 10000 5 1 10000
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Attachment 5 Thermal Stability Ranking Study

Figure 9 of Technical Article Development of a Thermal Stability Based Ranking ofHazardous Organic
Compound Incinerability (Dellinger 2000)

Page G5-i



2459U-W'tP-RPT-P0-03-008, Rev t!

&ntegrated Etn%sirons Baseiine Repcrtfior#heiltatN»rd
Tarjit''tM`aste Treatmere"t and Immnbi[izatian Ptant

6'»b^i. k`t'^+asa'^fin^Uum.u€WsatePx4gdC+xae.:n;x'e.siAn
'"._...,.^..;........_. .„_^......,„..._....»-,„....^,

^8ud ar f CuteoaAtiwx£en3 for kkft ^13^ k.4 ^t ro 3u ia* "^:

a444 )Wza CkE£7; L'.Ti
-
.d''.tt Cyf3.,Ms +^".,.'-l Cce

l tM c-•z ^ .i 4-1 -5

r ^ 1 q
°Zzz *^6 anai^al^> ab Ysam rannumen ta>aA k6r aa^i*•t^n^at za'+^` a: ,"' ^>^^'s ^ ^p

c<*mQtS";iaa V X,7 zx4stts+;3k a Id. Atrrrn ft5m the =dk=3 arn.
,m^ ai t4saffie txt# ma a c9, x?om. 'TU xeLsxliwss ^ ?+attiwtz
+fe^F$c ,Crw.d rAfs lt;,zz'3an i;stj'.f^i^.y W$d hkd eW cY:r.e£'r*tj(s9 wAS^. xa+w^.cs t Y S
iudkm's_'^ic.^ ^L^ii ffi 4%^f^^& of ay;tiAAbTs1„'7bCaloA&dmb {^tYk Am.titg

. CmsGSC2^HIS:kI' YntX`r^.tY^. ai tnt̂ "^... =,• . ,•• t {^ °
,.......... ................

'JSf
.... ^,.....«.-.......,«....,-...,...u„....^,..3......^»...,_ ..iau._,.S

. . . . .. - Y^ MS :SP . 1b4 4VI 91^.

s c^p^cx ^^t r^ .a0 10 w2sile If €zszt,zrthegsb^g ca wsd
C2cg ^r6ssgZ.ibca3„E deo"•k;tctam pa#hways At Immett t9th-F%m 9, "^omgaei-j Y' *Wo itrcvmt dsamocs^H: ^Vp,Aar oza
p"YF;m {XaJ. Su€[oPm of veaawox3gw. tatkt. m:efl" eteSAn'st

n^vsryta&wasa^, rtmd Raxd aaa xtadicai

thzng eq 1;
itu^ak^^

-..4170 Madnl tu
incis^ xiiaE •
ssmmi5^,rvKq
^a ux:ata fe^z

T^a z t^essra9t ^ armu^tzon ^
.igs of We eakiuiwtidga s
hSxinicat kiwtio aaaclaaisras to
am9Adt^on ls4h^vSttt of a g#vria
s a£ er^rat€zzte^i^e3 4=+3itionil: ^
t 14mti4 iasidY414 wo sitr^y the
0 as^recizs^d ecvadzti^.
mrq3 cajc^ de,'l thmefaect
Otat3canc^^^tutn ^a TK f^u' the

Aasva:n 'Zok.`e Va zeattRs.. _

. ?cwrrrtar.^x im .

.. Fl^aas x£i. ^ssi;^:`E^ csr tr^aea+z ^irsr,^? h^:.ampns^a^ 3^,r^^3.
^ x^^w>ar s^^ ^^ ct a:o^ y^a^, ^ R^.^ r, ^^.^ .^ . .. _„ :;.., ...,•...
^ it h^ aa t^as c^. Si; ce:^^tipac n^.s& t^.ttep.e£.tE?p.> ..
r^ unr^ r^zztka^ss }^^am^ts^e c^^x^oau^^reic-

. rhnza^es iri ^sx telAtaua ^^s^t}- ^r^ axp^d
te ^as .rauraztt^

*"iatair, A%tra p.seud;a^tllksdar z
ttJor rao4fls krrred •
t6i $•9e1'tlcEj33to 1

scet?#xaaps^5 ^r ^,^ a Pa^t^tua°
`t°.h^:&, asbttts ^ztO6 fasr thase

ota the Ordsr of 20-1w wiam `.^, ,.. . .. .., , , q

sActo^af2:
Y'ho a'nttve axialye'rs fndicat.s t}i;cG exetptipiast c»arn-

w31CeYk:T9uLS;'i t7,tl @S.5`: 4,mg.. ktCW^afRt', f£maC`410 . .'

3d^.R3f^':Ltt.'1^C3 EltSdo:.^}.Y1rig t?3rAC1kC'l40r doe,,=- fttl,
pelaLi{SSt xvili ^^ak*r in t4o eame d'ar"Ou ^i,1 the zsdcftl aig
eaumtr4lc- ig rar:ed, ei^vwm iA ^''s:e;* r2?ka.+ez:a :rw AFWa:noa t;ii

322 i^:mcm. kc;. ra&oca,. W, vt, o-'c'o. 31 issd

a vftrtatiiita of Cl and If aerm.gi)pt?i2-

!:sr6 !^ utd"Le:.th.5:t1^^*,r w^sts^^asygc.;+
^L^sc^ ^T= 2.0 tcz 54, t.h.:rz is r,¢

iu As nrse daamwes
sitA k staali dmea4r, izs ;' fxu y,b-

^ wµ^
- - s^^

^age.Gs-z



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Attachment 6 VOC Properties and Adsorption Potential

Technology Paper Activated Carbon Adsorption for Treatment of VOC Emissions (Shepherd 2001)
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Attachment 2

Estimated Organic Emissions from Process Cells
(24590-WTP-HAC-50-00001, Rev C)

Orientation

This report documents the methods, calculations, and results associated with organic emission from
process cells.
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WTP Hanford Tank Waste Treatment and Immobilization Plant
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Summary

This calculation estimates the potential emission of organic compounds from ancillary equipment located
within the Hanford Tank Treatment and Immobilization Plant (WTP) process cells. First, the release of
organic compounds from ancillary equipment into the process cells was estimated. The release amount
was then apportioned to each individual organic compound. Only a portion of the released organic
material will result in uncontrolled emission. Particulate and particle-bound organics will be abated by
the HEPA filters in the process cell offgas treatment system. The vapor phase will not be abated by the
HEPA filters and will comprise the potential organic emissions from the process cells.

1 Introduction

This calculation estimates the potential emission of organic compounds from the WTP process cells as a
result of treating the Hanford tank waste. The process cells will be operated under negative pressure with
respect to atmospheric pressure, and the air from the process cells will be released to the atmosphere
through a stack or flue. According to the Washington Administrative Code (WAC), WAC 173-400-
030(32), fugitive emissions "means emissions which do not pass and which could not reasonably pass
through a stack, chimney, vent, or other functionally equivalent opening." Consequently, the Washington
State Department of Ecology (Ecology) has agreed (CCN 023430) that fugitive emissions are not
applicable to the WTP. However, Ecology requested that the WTP estimate the potential emission of
organic compounds that are not abated by the WTP offgas treatment systems.

In response to that request, this calculation estimates the potential unabated emission of organic
compounds from the WTP process cells. This estimate is based upon Environmental Protection Agency
(EPA) guidance documents. The emission estimate was made using the following process:

• Estimate the annual release of organic material into the process cells from ancillary equipment for the
pretreatment plant, the low-activity waste (LAW) vitrification plant, and the high-level waste (HLW)
vitrification plant

• Determine the weight fraction of individual organic compounds in the streams being evaluated
• Apportion the annual release of organic material to the individual organic compounds
• Apply ventilation abatement to the applicable organic compounds

This process resulted in an estimate of the potential emission of each organic compound from the
pretreatment plant, the LAW plant, and the HLW plant process cells given in Appendix A, Tables 7, 8,
and 9, respectively.

The scope of this calculation is limited to providing an estimate of potential organic compound emission
from process cells to support the WTP risk assessment process.

2 Release Calculation Methodology

Building ventilation and process offgases will be treated by abatement systems that employ best available
control technology for criteria pollutants, radionuclides, and toxic air pollutants prior to discharge into the
atmosphere through a stack or flue. Organic compounds may be released into the process cells from
ancillary equipment. Process cell ventilation will be treated by high efficiency particulate air (HEPA)
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filters that will abate particulate or particle bound organic compounds. Vapor phase organic compounds
will not be abated by the HEPA filters and are considered in this calculation to be process cell organic
emissions.

The following sections present the formula for estimating the release of organic compounds from
ancillary equipment within process cells and describes adjustments to the formula based upon the design
and operation of the WTP.

2.1 Release Calculation Formula

The estimated release of organic material from ancillary equipment was calculated using the EPA
guidance document, Protocolfor Equipment Leak Emission Estimates (EPA 1995). This guidance
provides several different methods to determine releases. The guidance recommends using the method
that best matches the type of process being evaluated and the data available on that process. Since the
WTP is not in operation, actual release measurements are not available, thus average release factors,
given in the guidance, were used for the calculation. The formula for estimating releases using the
average release factors is:

Eno= N • Ra„g •WFs • H

Where:

Exo = estimated annual release of organic compounds, kglyear
N = ancillary equipment count by equipment type
Ra„g = average release factor by equipment type, kg/hour
H = hours of operation, hours/year
WFs = weight fraction of organic material by waste stream

An explanation of each formula value is discussed in the following sections, and the calculations are
presented in Appendix A, Table 1.

2.2 Count of Ancillary Equipment by Equipment Type

The EPA guidance (EPA 1995) determined that the following ancillary equipment types are sources of
potential release:
• Valves
• Pump seals
• Compressor seals
• Pressure relief valves
• Connectors
• Agitator seals
• Open-ended lines
• Sampling connections

The potential to emit for each of these ancillary equipment types are discussed below as they pertain to
the design and operation of the WTP.
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Valves

Valves that contact the waste were included in the release estimate.

Pumns

Reverse flow diverter pumps were not considered in this calculation since these offgases will be captured
in process vessel ductwork, treated by the offgas treatment train, and released from the plant stack. The
resultant estimated emissions are already included in the Integrated Emissions Baseline Reportfor the
Hanford Tank Waste Treatment and Immobilization Plant (Emission Baseline Report) (24590-WTP-RPT-
PO-03-008).

The WTP will also use conventional, centrifugal pumps. Centrifugal pumps that contact the waste will be
equipped with double mechanical seals with an inert barrier fluid at greater pressure than the waste. It is
assumed that there is no potential for releases from these pumps.

Compressors

The design of the WTP does not include compressors that contact the waste.

Pressure relief valves

Pressure relief valves on the process vessels and tanks were not considered sources of release in this
calculation since all of the process vessels and tanks that manage the Hanford tank waste will operate
under one to two inches of water gauge vacuum. The EPA guidance (EPA 1995) considers equipment
under vacuum to be zero release.

Connections

Welded connections are considered to be zero release in the EPA guidance (EPA 1995). Other types of
connectors such as gasketed flanged connections that contact the waste were included in this release
estimate.

Agitator seals

Most of the process vessels that are agitated will use pulse jet mixers located within the vessels being
agitated. Emissions from pulse jet mixers were not considered in this calculation since these of[gases
will be captured in the process vessel ductwork, treated by the offgas treatment train, and released from
the plant stacks. The resultant estimated emissions are already included in the Emission Baseline Report
(245 90-WTP-RPT-PO-03-008).

Certain vessels will employ mechanical agitators that do employ a sea]. These seals will be in the vapor
space of the vessel, and the vessels will be under one to two inches of water gauge vacuum. The EPA
guidance (EPA 1995) considers equipment under vacuum to be zero release.

Open-ended lines

The design of the WTP does not include open-ended lines.
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Sampling systems

Sampling systems in the WTP will be closed-loop and are considered in the EPA guidance (EPA 1995) to
be zero emission.

Thus, this calculation includes release calculations for valves and gasketed flanged type connectors that
will contact the Hanford tank waste.

The ancillary equipment count by equ:ipment type, N, is given in Appendix A, Table 1. The count of
connectors that contact the Hanford tank waste was provided by Melter Systems (CCN 068046, CCN
068047) and the Pretreatment Juniper Group (CCN 068045). The count of valves was taken from the
Plant Item List (PIL-4.08.06).

2.3 Average Release Factors

The EPA developed the average release factors through extensive measurements of actual processes in
operation. This calculation used average release factors developed for the synthetic organic chemical
manufacturing industry (SOCMI) since the processes proposed for the WTP are similar to the processes
used in SOCMI.

The SOCMI average release factors for valves are based upon the type of service. The EPA guidance
(EPA 1995) defines the types of service as:
• Gas/vapor - material in a gaseous state at operating conditions;
• Light liquid - material in a liquid state in which the sum of the concentrations of individual

constituents with a vapor pressure over 0.3 kilopascals at 20' C is greater than or equal to twenty
weight percent; or,

• Heavy liquid - not in gas/vapor service or light liquid service.

The release factor for heavy liquid service was used in this calculation since the RPP-WTP Waste Feed
Assessment report (RPT-24590-EN00003) determined the total organic carbon content of the Hanford
waste to be bounded at four weight percent.

The average release factor for connectors is the same regardless of the type of service. The average
release factors, R,,,x, applicable to the WTP are shown in Appendix A, Table 1.

2.4 Weight Fraction of Organic Material

The EPA guidance (EPA 1995) states that the weight fraction must be determined for each waste stream
under evaluation. Four waste streams were evaluated for the calculation of ancillary equipment releases.
These four waste streams are:

(1) The waste feed from receipt through the pretreatment evaporator process labeled the "pretreatment
feed stream"

(2) The waste stream after the pretreatment evaporator labeled the "post-evaporator stream"
(3) The LAW concentrate through the LAW vitrification process labeled the "LAW stream"
(4) The HLW concentrate through the HLW vitrification process labeled the "HLW stream"
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Section 3 addresses the determination of the weight fraction of the individual organic compounds in each
of the four evaluated streams. The individual weight fractions were summed for each of the evaluated

streams and entered onto Appendix A, Table 1 as the respective waste stream organic weight fraction,
WFs.

2.5 Hours of Operation

The calculation will use 8760 hours of operation which represents continuous operation for a year. The

operating hours used is conservative since the average operational availability of the WTP is
approximately 71% as determined in LAW Vitrification Capacity andAvailability Study (24590-LAW-
RPT-ENG-01-001). In addition, most of the transfer pipes will remain empty between transfers and will
be flushed with water after transfer to prevent solids from settling in the line and to minimize corrosion.

2.6 Estimated Release of Organic Material

Appendix A, Table 1 gives the estimated release of organic material, EHO, into the process cells of the
pretreatment plant feed and post-evaporator streams, the LAW stream, and the HLW stream as a result of
applying the average release calculation formula.

3 Weight Fraction of Individual Organic Compounds

The following sections discuss the determination of the weight fraction of each organic compound in each
of the four evaluated streams.

3.1 Weight Fraction of Organic Compounds in the Pretreatment Feed Stream

The RPP-WTP Waste Feed Assessment (RPT-24590-EN00003) determined the upper bound
concentration of individual organic compounds in the Hanford waste feed to the WTP. These
concentrations are the starting point for the organic emissions calculations from the three production
plants. The concentrations were given in milligrams per liter, mg/L. The formula given in the EPA
guidance (1995) in section 2.1 to estimate the release of organic compounds requires the organic
concentration to be expressed as a weight fraction. The milligrams per liter, mg/L, were converted to

weight fractions, mg/kg, using the density, p, of the waste provided in the RPP- WTP Waste Feed
Assessment (RPT-24590-EN00003). The values are given in Appendix A, Table 2. The individual
weight fractions were summed in Appendix A, Table 2 to yield the waste stream organic weight fraction,
WFs, for the pretreatment feed stream and entered onto Appendix A, Table 1.

3.2 Weight Fraction of Organic Compounds in the Post-Evaporator, LAW, and HLW

Streams

The Emission Baseline Report (24590-WTP-RPT-03-008) estimated the mass flow rate of fifty organic

compounds in the waste using a computer model. The fifty organic compounds were selected as

representative of the full spectrum of organic compounds in the waste. These fifty organic compounds

were organized into thirty-five groups, termed Henry's Grouping, based upon the similarity of properties

such as Henry's Law constant, molecular weight, vapor pressure, and solubility. The unmodeled organic

compounds in the waste were assigned to one of the thirty-five groups based upon that compound's

similar Henry's Grouping properties.
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